An object of the present inventi-on is an integrated circuit protected from
ultraviolet rays. It is applicable to integrated circuits produced using
MOS technology and in particular to integrated eircuits conprising menory
cells conprising a floatinggate. It is current practice to use nenory
cells conprising a floating gate to custonize an integrated circuit at the
end of manufacture afAnepbiesé efedhe qrgaemc dgventiomd sodmdntegmied ciscit t he
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EPROM cel | s. Exparol nmegwnté@htémesemﬁq;g[s provide a . protection from
ultraviolet rays only for a limted tine. In practice, in a first

exanpl ary enbodi nent, ‘this protectionis only for a few weeks.- This is ‘not
suf f{cient for sone aﬁmlseammpmns:eﬂm cohpsi sdrarepftoatingtgalte receksedsi tive to
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i ndi rect| Y, by circuit from ultraviolet rays as, for example, in applications requiring
high security with regard to the retention of data in a memory. Thus it
is necessary to quarantee to certain users total protection from
ultraviolet rays over a period of several years.

In that case a metal mask, made of aluminium for example, is
placed in a known manner over the integrated circuit. In this way, for
example, cells called UUPROM.cells (Ultraviolet Unerasable PRogrammable .
_ Memory) are produced from EPROM cells. Experience shows that these cells ...
SM -~ . _provide a protection from ultraviolet rays only for a limited time.

- In:practice, in.a first examplary embodiment, this protection is. .
\ - only for a;' few weeks. This isinot sufficient for some applications.
L : In this example a metal mask which isolates the element of the
cell to be protected, namely the floating gate, from ultraviolet rays is
positioned over the cell in a horizohtaT plane, Because, however, there
is no protection between the plane of the substrate and that of the metal

mask, ultraviolet rays can reach the floating gate indirectly, by
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reflection between the substrate and the netal plane, thus discharging the
charges which are accunul ated there: the protection fromultraviolet rays
does not exceed a few weeks. To overcone this |ack of effectiveness, in a
second enbodi nent, netal projections projecting vertically downwards from
the plane ‘of the metal have been provided. These dowhward projections are.
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are formed, one exa ’he"t he source o e cell
and the. ot her tMPevWPéﬁY‘aWell make possi bl e the metallic contact with a
conductive line.. The formatioen of -such an-N type island is in fact
necéssary because it is not t?chnol pgj cal
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inits fixed to a P* diffusion forming a contact terminal, it is necessary to be
able to make the said connections to the conductive 1ines. It is possible
to do this for the source or the drain, which in the chosen example of a
P type substrate, are formed by N* diffusions. It suffices to make an N
type island inside which the P* diffusion, forming a contact terminal for
fixing the downward metal projections Rm, will be formed. Bridging over
the substrate and the island, two N* diffusions are formed, one of which - -

will, for example, be the source of the cell and the other of which will . -
N © ©  make possible the metallic contact with a conductive 1ine. The formation': - '

of such an N-type island is in fact necessary because it is not
'+ - technologically possible to form.a P* diffusion directly-in-an Nt
diffusion because of their respective concentrations of impurities.
¢ It is the connection”of the control gate; which is formed by a
' polysilicon region, which poses problems. In practice the polysilicon
region which constitutes the control gate is above the plane of the B

substrate but below the metal ‘plate. It prevents the formation in its
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-3- vicinity of a vertical dowward netal projection such as is described
her ei nabove. In practice it is not possible to cut off the polysilicon gate
nor to allow contact between the control gatg and the netal plate which is
connected to a voltage: the control gate would be short- circuited. In
practice there are no downward netal projections near the connection
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In a third embodiment, the shape of the polysilicon control gate

has therefore been altered so as to decrease thé amount of reflection of
ultraviolet rays. An example of such an embodiment is shown in Figure 1.
In this view of the circuit from above, two lines of metal can be seen
which represent the contact on the substrate of the vertical downward
metal projections. These 1ines are shown in Figure 1 by a region defined

~ by thick Tines.
A line of po1ysi1icon, shown hatched in the Figure, can also be
&,z.:_} . -seen which passes between. the two Tines of metal without touching them..: .-

Inside the protected region the polysilicon line makes a plurality of 90%:- .

bends along a guiding axis. The two 1ines of metal follow, on either _
side, the twisting path-of the polysilicon 1ine. By mehns of these X
complicated zigzags of mefal and polysilicon, the reflections of the ’ A
u1travi01et rays are greatly attenuated and consequently several years of*
protection from ultraviolet rays are obtained.

| However, this is obtafned at the expense of an increased surface
area occupied by the cell. In practice these zigzags along a guiding axis



-4- require a lot of space, and they require nore of it the longer the
desired period of protection. Thus, in the current state of the art, a
protection lasting 4 years is obtained with a length along the guiding axis
of the zigzags of about 200 um Know ng that for the sanme state of the art
the EPROM cell usually occupies a surface area of about 180 pnR, it can be
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rays in a region inside the netal ring, the drain, the source and the

control gate being connected to the outside of the metal ring by buried
Consequently an object of the present invention is an integrated

circuit produced using MOS technology from a semi-conductor having a
first doping type, including at least one memory cell having a floating
gate, a source, a drain and a control gate, and being protected from-
ultraviolet rays by a metal mask which covers its upper surface, this

W mask having fixing locations on the-semiconductor substrate formed by
downward metal projections from the metal mask, as known from the
documents US-A-4519050 and EP-A-0227549, characterized in that the - -

; control gate is formed by a diffusion of a second type of doping, and in-

M -that-the-fixing-1ocation§fform-aICOntinuous ring of metal fixed to a ring -

: consisting of a diffusion of the same type as the substrate but more - ~
"highly' doped than the substrate and wider than the metal ring, this metal .
'ring*comp1ete1y 1so]atiﬁg the floating gate memory ce11 from u1trav1o]e€‘
control gate be]ng connécted to the outside of the metal ring by bur1edﬁi b
connections.

The charattérfstité and advantages of a circuit in accordance with
the invention are described in the following description. This



connections. The characteristics and advantages of a circuit in accordance

with the invention are described in the follow ng description. This -5-
description is given by way of non-limting iJlustration with reference to
the attached Figures in which: - Figure 1 isS*a"view from above of a |line of

polycrystalline silicon interleaved between two |lines of metal made in the

2bove, - Fi qurdsssTREBh S vy, oF soRel fuhad 3 s BerBR MRS RERRAF,
ul traviol et rates the %td:aehe:thﬁi:gumt’m which: nvent ion, - Figure 3 is the
el ectroni c equi val ent ebaihtsd & WG ehéPibbud URCH 19k SROUyERytah e from

above i.n Fi gur e, 2, ure IS a view_In crgss-section a I ne
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in Figure 2, -ak gbF ?rﬁﬁeéﬁ@anr%W mrﬁvm%t%%l Oanrahdwaeidméd nmoozC in
Figure 2, - Figure 4d_.s a éIEM/In cr
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Foure 2 Figure 5 isFLOBRal T3 @wvioh o abeve,pr sarEgiton Circuit imketedog
circuit protecfreth OTbavidletarayd ¢h aatpsdameaudhrﬁmdevemtﬁdm one . enbodl ment
of the invention. e , y. rr
and [err], having sym‘rgb'?l cglb%sjttggg{]&#é}é%ﬂﬁ g?@%)@lg li?alﬁ:
prot ect éd fronfudctiawishben inagsview fromoabove 1mfegt1mr2; egion 1. This

nteet or- region 1 1. febiiedal {5 BNGIGN PXrBls Seobich 21dHY heCPTiid MoUR et al

ring Amshown in thick Fines in Figure I'n. the plane this Figure, the
metal ring Anfi®r&Hown by the line of contact of vertical downward netal

proj ections - - . F1gure 4b is a view 1n cross- sect1on along the 11ne BB' in .
W Figure 2, - | o .
: - Figure 4c is'a view in cross-section a]ong the Tine CC' in. ©
F1gure 2,
-~ Figure 4d is a view in cross-section along the 1ine DD' in
Figure 2. '

Figure 2 is a plan view from above of a region of an integrated
circuit protected from ultraviolet rays in accordance with one embodiment
- of the invention.

—
In this embodiment, two floating gate memory cells Cy and Cop,
having symmetrical structures in relation to an axis M, aré protected
&h{ “from ultraviolet rays in a common interior region 1. This interior region-

T Am is’shown by the 11ne ‘of contact of vertical downward metal proaect1ons
" of & metal mask. This meta1 ring is Timited in width by two para11e1 end
edges*%nd in height by the plane of the substrate and“%he plane of the
metal mask. Its geometricaT shape in the plane of Figure 2 is defined as
follows:
- two equal, facing;para11e1 sides vertically enclosing the
interior region 1; o
- a horizontal side H connecting the left and right two vert1ca1
.sides at their lower ends;

*1 is defined in the plane of Figure 2 by a continuous metal ring-Am Shown
in thick lines in Figure 2. In the plane of this Figure, the metal ring -

t



of a netal mask. This netal ring its limted in wdth by two parallel end
edges and in height by the plane of the substrate and he plane of the
metal mask. Its geonetrical shape in the plage. of Figure 2 is defined as
follows: - two equal, facing parallel sides vertically enclosing the

i nterior reg| on 1; - a horizontal side H connecting the left and right two
vertical sides at thefron theupperdend of ke verticain 1dfe hmnbmmdacmdehe
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of Figure 2, the surface are e_net g Rl etely encl osed
within the surtact °"5‘F’8‘é“e&f""éa°8| Fefa&E ‘BhePﬁ?r?b ﬂgg" %‘°t" end edges-which
delinit the width of- the adié fofssxmetiyng Pl theel jner pdripehdiaulaheoetie edidgdle of

the ring Am whj cangai n. The. ring Ad has the sanme shape as the ring
"Am-whi‘ch it _mghé]r%@fpo(?\a%qi“on the ring Ad is bordered by a liniting
edg 1 on its outernost edge,  its internal end edge deliniting the -

interior region 1. V\Ini?ll Fﬂ%gm& 'oPVP~°1 F@zasaﬁr@wfa%@m@asw&h&hﬁétran NGhg AR aad

Ad and the edge Bl cal l ed e bdundary F. Nboregyer

substrate wi | icopl¢iglyenedosd t‘kﬁﬁﬁl the BB‘FI@&?harfeﬁe"f)@uﬁhfifr“?mmé'élagtﬂﬁe The.
section XX , @@ bhd Béﬂges whidrd dOpimi kSthdewi dbnt 6f dhy- & fifasin etwmgranareThe -

bou ary F pass ra'I'Pe to'the gl%r g('iéees of the ring Am which they contain. The ring Ad
has the same shape as the ring Am which it contains. In addition, the
ring Ad is bordered by a 1imiting edge Bl on its outermost edge, its
internal end edge delimiting the interior region 1.

In what follows the assembly comprising the rings Am and Ad and
the edge B1 will be called the boundary F. Moreover, a P type substrate
will be taken as an example.

~ Beneath the boundary, near the section XX', an N type island Cal
is delimited by a parallelogram. The boundary F passes over it, parallel:
to two sides of the parallelogram seen from above. o

In a préferred-example the parallelogram of ‘the island Cal is.a"..- «
rectangle, the 2 sides having the greatest length being parallel- to:the
boundary which passse$’ over the island Cal. The median line perpendicélar
to-the sides of the i§land Cal parallel to the bound&ry coinc1des wi th
the median 1ine M perpendicular to the section XX', which once again Fs ¢
the axis of synmetf‘y M of the circuit in this embodiment of the
invention. In Figure 2 the island Cal is defined by fringe lines.



to two sides of the parallel ogram seen fromabove. In a preferred exanple
the parallelogramof the island Cal is a rectangle, the 2 sides having the
greatest |length being parallel to the bounday-whi ch passes over the island
Cal. The nedian |ine perpendicular to the sides of the island Cal parallel
to the boundary coincides with the median |ine M perpendicular to the
section XX, which 8mntdgimgadveri &he Isabsiriate @indsy rpaet rof kheofi siHmzd €al cutsidan
this enbodi me nye 0 Fi the
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par al | el ogramziAqiiak ﬂmba@ﬁdaéw SAf Oirsrrme eanﬁlohwc! gPeird 8f 4 Remesid aPhay,

the di ffused zone Z1 outside the boundary F. is thé controlled ground of
a menmory ar r aylotnhowda fntatwingathn H@mQ'B(ecﬂéﬁDﬁ:y ad|Gx [err] and [err]. In
this exanple the parallelogramis rectangular. The two | ongest 5| des of t he
diffusion Z1 are paral of th I sl

) to t e |des
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over the SUbSt{fgtaﬁalsC%?Ih%&san@ aﬁquph ﬁ%ﬂ%% the FaPadd m@fﬁa&l err]

di ffused zone an equa and ar a gr eat est
‘I ength as t he wexeendjcul a1 ddeer 1;§oﬁ@r121den1thu1¥h ﬂ"%us"é@js fonéV“WGZY‘Yé" .symet ri.cal
relative to the axis M The part 10 is extended by an section 20,

SATal el ogran 0. s ridsinicaren dna and Bal et %ﬁa‘»-%trpié’f‘{n%iﬁ?r%é“ﬁ
theh:l ffused menzaa regmnﬂLW®grbyOaﬁf Rl N ﬂiﬂrsuedd zone m;hah mtﬁm.sl o '
on el ther Us; dcraper a9}y oBreRR bRk bREsHel drbfesk) droth XY oY WERIIL 1Y .
[err] of the ddiffugesk zdne (Z3.tThe ditfiused tzom)rzrims rsymaetrd cal ®21ativehto dbel
[err]. In pra%gemt'“rhé Pt I GTEBitBEF By | dn RESSIOR! 2,1 Sy REPFGT MMative to
the axis M and narrowing obliquely towards another parallelogram 30,
symnetrical relative to the axis M. This last part 30 of the diffused
zone 72 is continued by an N* diffused zone which extends, from its
greatest ]éngth,-perpendicu1ar1y to the axis M and symmetrically on
either side of the latter. To the 1eft of the axis M it forms the source
Sy of the cell Ci; to the right it forms the source Sy of the cell Co.

In practice this arrangement makes it possible to connect the-
source S and the sodarce Sp to the controlled ground AG by a single.: -
 \o¢. _ -conductive 1ink :formed by the zone 22, the island Cal, the zone Z1-and
' lastly the metal contact by which the signal of the controlled ground AG -
(standing for Array Ground in English publications) is transmitted. ..
However the conductive 1ink thus formed is in fact the combination:&f two
conductive Tinks, edch of the. hnks being sufficiently wide for the’:

current surge on eah of the sources Sy and Sp. _ A

In the foﬂovnng descmptwn only the half-plane on the left
relative to the axis M, which contains the cell Cy, will be cons1dered
The description applies in a symmetrical manner (symmetry M) to the
half-plane on the right which contains the cell Cp.



source [err] and the source [err] to the controlled ground AG by a single
conductive link formed by the zone Z2, the island Cal, the zone Z1 and
lastly the netal contact by which the signal gof the control | ed ground AG
(standing for Array Ground in English publications) is transmtted. However
t he conductive link thus forned |s in fact the conbination of two
conductive | rhnks ﬁer@b memot-y ecell | rog ] anrﬁge§iaf kb@rcenione $1dﬁrdfa)rdrhhr€ zoHe MKt
surge on eac e s err] .a err i.ption
only the half "@\iﬁﬁear(? ﬁ# ﬁ‘é‘?"?elaa ’9% gf‘ﬁgrbglr’?"aﬁ? ﬁgfo Nt&i As the
cell [err], wﬂdlybé]monsre@eom,dandraecdmmgﬁteoeﬁaprpicresmtheam\;emum ficadn
manner (symret dwfuts?oﬁ he hal f-pl ane on the right which contains the cell
C2. - 8- The menory cell Cl conprises a source zone [err] and a drain
zone [err], which are [err] diffusions, a floating gate [err], made in the

formof a pol ysilicopy t@ﬂard@.”ﬁ\ea’léf’@t rseértgageﬁ@ﬁltnwuﬁruﬂfmu;ememrr@/eﬁtﬂhen
Is an [err] drffusron

owar ds
di ffused zone BUrERS1ao0 ia?@,r 1s c’t‘ﬁeati X Q*Etr ar'g‘ec*uﬁ d&g qmﬁg%s%ﬁﬁ'L&’tU'
its greatest |@gghakhwords \tetrlneafar\wrdag: ¥ ereicitandular Bnaneh neormguéan’robtmgcgatboo

A Gned wch (H0) DikgoEhadss P05, EHIE HraReh Jofrd SRePlR i Bikd UM B 51
t he ™t anch 100'lomghet duor‘szanrtal axi$ uf theizode dhgi bo zthee]e[feroﬂ thé hriaackcdDO),
[err]. To the tlﬁegg éh*"s d?Pﬂ%éErJr*lii %%F\gng ﬁOQBOfTotEWe fljef’@to'f“ﬂns

gate [err] pas he" zo err Its greatest
length (in ot heonev\br,dgnvtherr krantly aorr oﬁéhaeﬂmrtbng anye Gfrmepaﬁsasr@rbomc;he.as 2

t he. sarre shap dnré ﬁg%epﬁéﬂ%ﬂfarﬂ el Pt greatdie JPér@'%ﬁh(ﬂaogtmt worldsi Pertically

nar Poie a 0Ot drffuron .zone
cont’i nued i n a'HbttH quEF‘rF]t’ST'H ug‘? &ﬁaﬁ‘ghgoég' %ﬁa‘&t HPJ% ety E§4W9y°+
upwar ds, then eygueeds astgRpbyanehl 10QuBLY ittovemdsréwee . LA thé upper |e|nderrﬂ ¢he.

: gg![ gﬂgﬁr a;l'hr ﬁrga%gﬁfi)ﬁsﬁg%%ﬁ&sﬁmp aZrO%LIDe;‘I 99 cé})rrrr]t%L nlLiedV\@r'r %Iﬂojchserpﬁﬁfdei ?ﬁpé%n
: zone 73, which extends vertically upwards, then extends steeply obliquely
towards the top of the interior region 1. This zone 7Z3 ends in a
parallelogram 11, which is preferably rectanguiar. The diffusion Z3 in
this part 11 is formed bridging the substrate in the interior region and
an island Ca2.

o
The island Ca2 is preferably rectangular; its two longest sides
are parallel to and longer than those of the parallelogram 11 of the
facing zone Z3. The jsland Ca2 is crosse'd'by-the Teft vertical side of -

N - the boundary, which crosses it-parallel to its two longest sides. ::

Outside the:boundary, bridging the substrate and the island-Ca2,
¢ an N* diffusion Z8is formed having the same shape and an equal gPeatest
-¥ength as the“par€~11 of the diffusion Z3 which faces it. This diffusion
Z4 comprises a nafrower left hand part which also forms a parallefogram
‘and which constitutes the source St1 of a selection transistor TS1; This
diffused part St7 is cut perpendicularly at the left by a po1ysi11cdﬁ_'
region which forms the control gate Gty of the selection transistor and
which transmits a word 1ine LMy signal.
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this part 11 is fornmed bridging the substrate in the interior region and an
I sland Ca2. The island Ca2 is preferably rectangular; its two | ongest sides
are parallel to and |onger than those of t re9paral | el ogram 11 of the facing
zone Z3.The island Ca2 is crossed by the left vertical side of the

boundary, ‘whi ch crosses |h arallel to its tw longest sides. Qutside the
boundary, bridging tThts feb¥stldcen a'ﬁﬂ‘QMGUFSSPSﬁcPeCﬂ@d‘SW agly 'y tthe i @ftzehe s

formed havi ng dilreu Sivnezeieape theddrainemtabs g;heatr%%&d&ngtsh ,a8hidQoR@m 11 of
the diffusion Z3 Thlg |ffu3|o rlses a. nar

i ch, f co r
| eft hand paer’%mﬁeﬁa‘a‘fﬁga‘FWnEha& P FI%Q"&E? arfd TofoRtAc: ??J%E@eq 8
source [er (rj] d:lhm dififasioronone Abpi This nfeea’r kontatiti a»aahlsﬁftssadst?laﬂ ciﬂaraLI];it s
cut perpendic ap,t orns the
contPongate Féﬁ%]gﬁ] ﬂ@gséﬁ%&tﬁyngfBgﬁgggfggﬂgh ﬁ&ﬁ Qﬁwhrgﬂsnits a word
line [err] signal. -9- This polysilicon region cuts off perpendicularly
at the left the di ffmé'mfﬁé’ﬂﬁv 9bnd ¢ %G’iﬁbc[t?*]rthr&fghtﬁ?eﬁhme%‘i&‘y bPlthe

this zone [®err] _béin ocate

contact is forirﬂ:ﬂ"%ﬁ%?tﬁ’@ éﬂ‘? mgﬁi?ﬁgﬁc?ﬁgg[@m%ﬁ"?ﬁ?s%r"%&éﬂ F’E Acthe dram

transnits a smqnat e aetii £y |dndetieekbirceostinef dihei selleetidn @FaidietselTggt i on
t ransi st or . d|ffu5|on zone Z3, lndlrectly t hrough the

|ntérhed|ary LFHé’ rand Ca2 and the di-f-fusion zone Z4, forms .a contact

between the drain [err] of the cell [err] and the source [err] of the

sel'ection transistor lsgu LeLrr n Ct,extended .

by the diffusion zor?hLZ%Me 64: S} hﬁﬁa%}t Seggﬁnd%%ln@ tﬁé ijlr%(?h %J'feh?‘ffgga '?sng B

gatgkﬁ 1 alsohééﬁéﬁﬂﬂloser to. a region of the substrate t hus decreasi.ng the. .
he

t hi ss of oxide at this.: Iocatlon ‘|n particul ar’ near the drain [err]. .
This thinner region _of "oxide | for ﬁ le 9 nm 8 strons ”iS'carIed a
tunnel oxi de r'egicn1 3e branch of the floating gate GFy so comes c]oser to a

region of the substrate thus decreasing the thickness of oxide at this
location, in particular near the drain Dy. This thinner region of oxide
(for example 9 m (90 Angstroms)) is called a tunnel oxide region 0 |
(Figures 4d and 4a). It promotes the transfer of charges between the
drain D7 and the f]oat1nq gate GFq.

The two branches 100 and 200.rejoin at their lower end a
parallelogram 300 positioned lower down than the zones aligned with the
source Sy and_the'drain-Dj of the cell Cy. This.part 300 of the floating.
. gate GFy covers an N* diffusion Z5 which forms, underneath thezsaid
. - f1oating,gate,ythevcontrol_gate €Cy. The diffusion Z5 extends towards the - -

left, towards the:.boundary.where it terminates bridging the substrate in- .
. the interior region 1 and an N type-is1and Ca4 .formed on either side of
_ the boundary like;the'islanqs Cal and Ca4d alréady described. Theﬁboundary
.dpasses across - the 1sland Ca4 parallel to one of:its sides. The island Ca4
is preferably a :parallelogram. In this case it is the shortest §#des
which are paraliel to the boundary. A metal contact is formed over a
portion of the island outs1de the boundary. It transmits a S1gna1 CG1 for
controlling the control gate GCy of the cell Cj. '
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(Figures 4d and 4a). It pronotes the transfer of charges between the drain
[err] and the floating gate [err]. The two branches 100 and 200 rejoin at
their |lower end a parallel ogram 300 positientd 4 ower down than the zones
aligned with the source [err] and the drain [err] of the cell [err]. This
part 300 of the floatin g gateﬂ%frr covers an di ffusiqgn Z5 which
forms, underneath t hhe $A90p1s| Lyfhtand F(ﬁb a"éo rbicogird ptgnals The

diffusion Z5 sexbemded wWaoRre sdleti @ tradsgeeerdTsi raﬁhdbmndaré/mm&ryecm Cy.

term nates bri dgj sybstrate jn the interior .region N t
Sl and Caa ToBtolr SatncthRd; GieReT b nbiy S on BrieBref ) eiﬂd
Cad al ready de€gcrArbesamplbeofbotaibar gorrespanliag s seddiag| Yrageanfddg par étdsare

to one of it h preferably a parallelogram In this
case it is th rg S(C)H%?'Bs}' ?’.‘%3@%. gﬁ%a#i par allel to the boundary. A netal
contact is formed over a portion of the island outside the boundary. It
transmts a signal [err] for controlling the control gate [err] of the cel
Jerrt. - 10 - “The signals AG VMt Tand CGare the 4 —Tymtrot—sTgmaty "
associ ated with the selection trahsi ¥8r [sitMhd it htBhe nengry .46
[err]. By their state they contro} readinf, progrlanming or erdsure of the
cell [err]. An efanpl'e€ of states forrespopding to freaadrng, prggranm ng or

erastre are show] in the follow ng Table:|Cd LM LBl .
AG Progranmi ng Programvig 20kss 20v Zd\/ 20v f | ofdbating
'Erasure _ 20v ) _20v fl oating _ _VS -Readi ng

Ll

5V : ot o ol - — MW/~
CcOU LUTTC C(AU NI O ..al I \.,u1 L Voo I Q U IIC C

grogﬁ? pot enti al Jof .t he Cchurtrto mhlch he nmetg mask,.' and onsequently 1.
al's di ffusijongpidigeAd, is cpnnegied| |jghas| begpaagn that yishe

drffusron ring-Ad formng a contagt term-pal 1s advantageously ‘wi der t han
the ring Am whichii _conpletely :

Reading ' 2v 5v to the read Vss
circuit

Vss is the electrical ground potential of'the circuit to which the
metal mask, and consequently also the diffusion ring Ad, is connected.

It has been seen that the diffusion ring Ad forming a contact
terminal is advantageously wider than the ring Am which it completely
N - contains. In,practjcé_thg,sqpports for the'vértica1 projectionsrare_-;l
~ obtained,. for example, by hollowing out the circuit as far'aé-theéf )
. substrate using well known technological processes. Holes are then
. formed, the bottpms of which are constituted. by the surface of &he
ﬂgasubstrate. It is. not necessary that the surface of the substrate. thus
laid bare should:be wider than the diffusion fonn1ng the contact teminal
on the surface of the substrate because, otherwise, there is a risk that
the metal will make coniact not only on this diffusion, but also on ‘
either side of the said.diffusion, with the risks of short-circuiting
which this entails.
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contains. In. practice the supports for the vertical projections are

obt ai ned, for exanple, by hollowing out the circuit as far as the..
substrate using well known technol ogi cal proresses. Hol es are then forned,
t he bottons of which are constituted by the surface of the substrate. It is
not necessary that the surface of the substrate thus |aid bare should be

wi der than the diff Ostsddef thendifushen cong Adt fdreing rthe comtade tzaumfrmde of the

bstrate b t h |
contact not off ey, L Seel 1 Feqiin 1 WA TuRfL g 0P BE vebe forERh
di f fusion, w pnomfiéwn Hfsthe capkaurs ofr dhe Mot Wask Hnt Bhes pdaneyof F1gure 2 In

Qut si de the dighé Ue%daﬁ\ é'd@gcﬁ@eﬂoraﬁun&t che b@ogaeaCIn tmgmésaha fLhal ithe heal he
i nterior region g%tge Bl re sents t h

ectlon of the
contours of tFI%SWaP"H&g é’ﬁé‘t'tﬂa Q)’EIY’%”‘ ‘“eF*h ﬁél'eé?%é%ﬂ &m. This
descri bed, anflakés d&npdssmbeertol ehshir@Uuted$alg thatithe mBCaNHiagér MRhdn N s

proj ects beyond he v i I ec.tl n kes
possi ble to eﬁgﬁi reé%re‘?{-'gb?@lreggw“@ﬁf r?ifaﬁ 'i‘{}g g éthﬁ"}% tgss?qr{gam’ vﬁhPF :
correctly fillisatd staheum(tbether setfaceafntheo sub&trbbe.t (BﬁcalISIeathe getal Jayerupst o
Lne suriace Okpldy ?Ssttr% FRaBYE R0l e Ayt Qhcd T RY S bf the
p erable to avea l'at s r ace on eit hol e he nenory
ceﬁ*’[err] cohpleses a floati ng gate G-l and a control gate GCl.: Its
essential feature nmade use of in the |nvent|on is that the control gate is

a diffusion and not olysilicon gate as in e . UUPROM cel | s, of prigr .
art. In practice-a (TE"I3 H‘é@f ﬁﬁﬁ R:é EHRIAS B @aﬁwegsye &Fhlqmuél‘iﬂ'?tﬁ?{'d itts

floating gate aw@cqt sl y%dnltt:an festtﬁﬂbﬁdamgeabfwmﬂehnwmoﬁ D§3|thah€t‘hen9 -

I I sl I h
I act 't hat Bk bk L L PRt Bh e R He St Eb R Lcmger o R e TR
relative to thelbowfcprioeraft.afn pd‘aa&me[aarce]I hayi mhd ts tdontfdlogategmadathy a

then covering dtu’PF‘uﬁ%Hré‘rﬁ! apd fﬁ'&ﬁﬂﬂgoﬁge%eo&f bBfyaAFcARd altdtbiE Rt r ol

gate on the other hand
wider than a ceH having two ponsﬂ1con levels (floating gate and

control gate). It has been shown in fact that the diffused control gate
. GCy is displaced in the pIane relative to the source S7 and drain Dj
regions, the floating gate then covering the source and drain regions on
the one hand and the control gate on the other hand. In a cell comprising
two polysilicon levels, the control -gate covers the floating gate which

~ itself covers the source and drain regions. Such a structure is therefore
more dense than the spread out structure of the cell comprising only.one
polysilicon layer. This greater surface area consumption is the major
N o disadvantage of this technoloegy called single layer po]ysﬂicoh._--..:

technology. However, it will be shown hereinafter that for ‘the formatijon.. .. -

- of an UUPROM cell, .this major disadvantage becomes a definite.advantage.
> Moreover the Peduction to; only one level of polysilicon eliminates one
masking level.:This technology is Jess cpst]y.g;'.-:in terms of ‘masks.

B

In the example, it was decided to show an EEPROM type cell and a .
possible method df producing ‘such a cell. However, it is of - ‘course, _
understood that ‘the invention is not limited to this embod1ment nor to
this type of ceﬂ It would, for example, have been equally '
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two polysilicon levels, the control gate covers the floating gate which
Itself covers the source and drain regions. Such a structure is therefore
nore dense than the spread out structure of_ yhe_cell conprising only one
polysilicon | ayer. This greater surface area consunption is the major

di sadvantage of this technology called single |ayer polysilicon technol ogy.

However, it Wggss{if} eSt®Whol e EPRIM €61 ¢ hahe fofn yt1hm1 féi:f'ﬁﬁﬁlsoﬂhzﬂ:f thAe PR

cell, this maj or dj sadvgnt age becones Mor.epver the
oducti on to. SIS BYaFG Sathn o S eBRTG M SEESeAEHAREED Fevel
Thi s technol ogy travilodes ragst |y in terns of masks. In the exanple It was
decided to show an EEPROM type cell and a possible nethod of producing such
a cell. However, it is of course understood that the invention is not
limted to this enbddi BEPROMeallt bs ifi seaegpityorontaiol led by vibsetectionr exanpl e,

have been equadlaysi stor ﬂe%auséJQQSi@d@sWédsE@‘Ha%‘ dvaridviecit 1edHe tA8 | of the

limtation is that the cel nprise a floating gate, an_ el enent which
can be di schar*@%‘ﬁeb@“ﬂlﬂ%vi‘%ﬂe& Y‘W&"QAH‘”WW%@M erasye Hﬁc,tégsﬁ])} The-

contlrolbl ed ?yléquﬁt@ém‘t'@ﬁcﬁfﬁ'&%ﬁé@bn@ﬁ@a%%ghré 2 d@%hbﬁd ihoFivave 3. The |
avai l abl e at |egs rea ro

and, erasure ofS&'R Etl?é‘l Franfﬁét%'qggl/éing WW?WW%‘@ gbé‘ﬁ&ﬁcﬁhﬁgs"{)“lﬁ %{R?UP

i's é‘h’ovvn i n' Fi ghanreB opiidss ts eteethe atopi nartypstofr thesuhstratle. t he -menory ceII
[err] have the same type of channel opposite to the doping type of the
substrate. The description which.is given for a P type substrate is easily
transposable to an Nhﬂywcsmpﬂa\!@ ngﬂ’r gieensifay a Retypgpsubstratepdsiaasdty and

the{pol ari zatiganp bPé‘Q:‘é am i hﬁpéﬂgamyﬁtwg rdVies i REM 1986 | off $mpdr‘i'ﬁ&e

exanpl e, not sy i cal: drain [err] the ;soyrce [err] .are not
i nt er changeabl & W\%PBP%F'WaF@r"r ]“e"*s“’f‘ﬁdf‘é‘c?“%ﬁ&?cd‘dpé’rqnzed By: a thin region
of oxide 0O, beneath the branch 200 of the floating gate [err], and this

facilitates the traaq%LeEEﬁaBM(gg gf§i ?X-gdgeexample, not symmetrical: the drain Dy

and the'source_S1 are not interchangeable. The drain Dy is in fact
characterized by a thin region of oxide 0, beneath the branch 200 of the
floating gate GFy, and this facilitates the transfer of charges by the
tunnel effect. This is what is shown in the cross-section DD' in Figure
4d, with the tunnel oxide zone 0 beneath the branch 200 of the floating

W, gate GFy.

The N* diffusion of the control gate GCy is formed before the
. polysilicon region 300 above it. The N* diffusion is then correctly
M S located beneath the floating gate, as can be seen in the crossasect1ons
' AA' and CC' in- F1gures 4a“and 4c respect1ve1y. L '

The'fWo preceding paragraphS'describe a possible embddiment of an
EEPROM ée11fh1 comprising a single layer of-polysilicon, in %n internal
region 1. This éel1 structure makes possible the passage of*211* the
signals between the. internal region 1 and the exterior of the boundary
defined by the rings Am and Ad, all of them being conducted through the
intermediary of an island beneath this boundary. They afe'buried
connections, that is to say they occur in the substrate beneath this -

:i“
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tunnel effect. This is what is shown in the cross-section DD in Figure 4d,
with the tunnel oxide zone 0 beneath the branch 200 of the floating gate
G-l. The [err] diffusion of the control gatg3ferr] is formed before the
pol ysilicon region 300 above it. The [err] diffusion is then correctly
| ocat ed beneath the floating gate, as can be seen in the cross-sections AA
and CC in Fibpundaryla Thnsl, For reacheaft thelsy gnallisel i stedphereddafiprpaitadgs atis

descri bée a pog)?;}eblo? &Imggﬂmn\;’m% psnFEgADRC]\/I cell Cl conprising a single

| ayer of poly iconn, 1Th an 1nternal~fégion 1. This cell structure nakes
possi bl e the passage the eontrohaage fital stObeoweera tchahe raommand foedthengateand
the exterior @(f]-“? §14upges y defined by the rings Amand Ad, all of them
bei ng conduct ed through the internediary _of an island beneath this

boundary. They are bue8OWSRmIcOf dhe, Cﬁﬂﬂaﬁ i Jotepnpagt theether @ELRY igroUNdeAG:
substrate beneﬂtamdt(tﬂ]sg - --13 - boundary Thus, for each of the signals

| i sted hereinafter, e of nnect Wely '

control gate GCl, -1 %‘Snaﬁc’{}sf@ %ﬁe <08 ﬁﬁ 0, g é f%%f cq1glé\hdt€a4
- the source ¢@meLtoto tthe sbakde [Stf rdf, the teanwistor tTG-,t hes]and &az2ground AG .
island Cal; - the diffusion®Z3, connected to the drain[err] of the tell
[err], to connect to the source [err] of the transistor [err]: island Ca2.

Tak®e~t he N type isl'Take the M sypeciatandeCa2afor exam 6. sAket the ishandyBah has
formed: (N UyPSedh Fbiidd N'ﬂXpU’tﬁf?uﬁbHen?LtPétlf% 69 subBeraty | lund! $¥ Wot s 6

t he contact termna g ures d 4 I NSi
i sl and Ca2. . TAf stheegontag f‘f%"@?’éﬁﬂ tHes ‘é)d('fuﬁ‘i"‘@§ anndt#e) dFthe@s'!‘aqeeh@R'Weof

the island seeﬁe fisvandicaze ThﬁEng‘Ud'BF’r'dhonAmhlisﬂbétuﬁbEfaﬁl &he featdscmemgdn on :

eachsi de of t errT]saé‘ |fflﬁs on bri dg{r_n% ell)l ?&jrﬁ t.he sub ate

P: in the exa tn% Atz °“\/\M°é’ﬁ UEht 85"595\1?5 FBr“P
_each side of the P+ diffusion bridging the 1sland Ca2 and the substrate
P: in the example these are 74, which is continued by the source Sty, and
Z3. Conduction then occurs between the two N* diffusion zones, Z3 and 74,
via the island Ca2 underneath the contact terminal ring Ad and
consequently also beneath the metal ring Am. A first diffusion zone is
therefore inside the interior region 1, Z3 in the example. A second is
outside it, Z4 in the example.

In certain cases this second diffusion may not be formed and a
metal contact is formed directly on the N diffusion of the island,
. outside the. boundary. In the example shown in Figure 2 the metal contact
N associated with the-command_for the control gate CG; is formed in.this . - .
manner.,Thjslgecond possible type of embodiment is shown..in cross-section
in Figure AQm’It a]]ldepends:on the topology of the circuitry which B,
produces CG&, for exaqple. Thus, if thedsfgna1 C&y is generated far fgom
the UUPROM cell it will be brought to the cell by a metal line: the metal
contact wiiﬁ;then be made directly on the island Cad in thé*exampIe. On
the other hand, if the signal CGy is supplied by a transistor very c1ose.
to the UUPROM cell it will arrive in an N* diffusion and an N* contact
will be- requ1red on the island: this is the case in the examp1e for the
island Ca2 for the signal Stj. These metal contacts are formed outside
the boundary. If they were in fact formed inside the boundary,



Z3. Conduction then occurs between the two N+ diffusion zones, Z3 and Z4,
via the island Ca2 underneath the contact termnal ring Ad and consequently
al so beneath the metal ring Am A first dlffggl on zone is therefore inside
the interior region 1, Z3 in the exanple cond is outside it, Z4 in the
exanple. In certain cases this second diffusion may not be forned and a

t al tact ' | he N. diff £t tsid
e bougaary. 78 A60ATELE FRIGECY iR eh Brbigh ALAFaR otiowbplefthe W15l O
associ ated wi tadetto passrdhdougbr etthercthet metalgmesk perthp downvardedtah this

manner. Thi s ﬁ?f&ﬁfﬂ?%ﬁ:‘@#%ﬂ%s?‘c rﬁ'&'ﬂoﬂe”ﬁi‘t% ak St P‘H?mh”po%mgﬁ"ls%é' ©4

i n Figure 4c. depends on the opol ogy the ¢ rCU|t
produces [err]Shof'b'rﬂé?(@rfp}"@"]dThascauin-t he signal [err] is generated far
fromthe UUPROM cel |l it will be brought to the cell byarretal l'i ne: the

metal -contact wil| en be | rec he, i sl exanpl e.
On the other hand, P’ fWé‘mé 'ﬁ’ﬁ'aP [@Frﬁ ’]}BBW éﬁdav Féﬁ@'{sépbr ‘i;’eF‘fp
close to the .ldldﬂm\dnabldperatwwslin a:hEIpmdua'tmn dfethd cdlf.f Oaithe atikrahapdr r]
contact wl | ' . h

or the 15l andie- e RIRE sy e?“?f‘da"d@@eﬂise% fesiBh has &0 BEMATRG
out si de the basndeasy the fdesﬁyyowﬁ/ethe mask for therNediffusions thebeodormpaty, = ¢
14 ~the metal lic conductor which carries a control signal woul d have to he
made to pass through either the rret al mask or the downward neta

proj ections Rm of tHitsisRekaussi ¢k 4 Beqassanyt tonrreyewiuithe ;f@!‘@‘r'ﬁmaﬂ ofsdhe o

short-circuit wapidut PR diddes @ondtizuted mpt tmaoﬁcﬁxbﬁsN type island and the:
[err] diffusion add t addl(i1 ?naj E rathons roductlon of the
cel ™ nthe other han ttVH% STHE9o iy nté@ﬁs"séﬁp%’t fd only their design

has to be nodified, -aR tymessublser-MngraroN type telakdfor the Terr] diffusions
o b Tormed. Pt SheoREBSfadd s L SeiEERIEY thB, AR A RsRANTUSE! PBufd

the various P s cons ut e unc
potential Vss. Thus the varwus d1odes are always reverse po1ar1sed and

blocked.

Furthermore, the ratio of the width 1 separating the two N*
diffusions on each side of an island at the boundary to the greatest
Tength L of these N* diffusions parallel to the boundary is made as small
o as possible, whilst respecting restrictions of design, so as to reduce as
much as possible the resistance R induced by the N type island. In
practide:the resistivity p of the N type island is greater than that of =
an N* diffusion,_because the resistivity of a diffusion is‘invérse]y
proportional to the doping concentration. However, a direct’ effect on- the
control" signals of the induced resistance R is to increase the access
time of: the cell, whereasone always seeks to decrease th1s acécess time. *
It will be recalled ithat the value of this induced res1stance R is given
I by the fo110w1ng equation: o : '

*

R = (1/L)‘xp

According to the invention, preferably a ratio of 1/L is chosen
which is optimal for a minimum induced resistance. In particular, it is



- [err] type diffusion in an Ntype island, and - P type substrate in an
N type island, that the netal nask is connected to the plane of the circuit
at ground potential Vss. Thus the various dioges are always reverse

pol ari sed and bl ocked. Furthernore, the ratio of the width 1 separating the
two [err] ‘diffusions on each side of an island at the boundary to the
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i sland. I n prasg¢lectiometrapsissoryity p of the Ntype island is greater than

that of an [err] diffusion, because the resistivity of a diffusion is

i nversely proportional to t he dopi ng concentrati on. However, a direct :
effect on the contr &t haisghrenssesn abayei hewudbel didfusikoanet thei contact rterminad

the access timpQfr khe ARh!ad YOS FRCANVED PERIR. (QudPEd AR8CIBhAS made
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assb‘c’l ated wi t Bhéwre iniRjigake AG.and-the source [err] of the selection
transistor. It has been seen above how the diffusion of the contact
termnal [err] of.the ring Ad is fornmed in an N type island. Qutside.the -
i sl ands rmde 't o provitidis hie thinduanenthat ithis corsthie to diial the dewnwped. rﬂ}?tﬂ

diffusion-is fewféét%ﬁseeamnushsﬁpeofat VPRIPHIIbAA! i s 451 (TSI bR T Or -

exampt e in the cros% section ? g
cross-section Part¥iallxpiormed H"FF@JPethPé qutSt %t% an maé‘t’rﬂiﬂﬁefm‘t"ﬂ%t’"l an s
possible to fi Xy}béﬁslﬂmwrﬁ*ovmﬁ ahe conduction of the command signals to the '

region inside the boundary.

It 1‘s thus pcssibTe to protect from ultraviolet rays any cell or
_any assembly of cells for which, within a defined perimeter, all the
control signals are provided through diffusions. The contact terminal
ring Ad and the vertical downward metal projections fixed on the ring Ad
L/ are made on this perimeter. -

In the case of an EEPROM cell which is controlled by a selection
transistor TSy, this selection transistor TSy is preferably located

" outside the said perimeter because its control gate s made of -
' polysilicon. This is not otherwise inconvenient, since it-does not have:

to be- protected from ultraviolet rays. S e I
';in practice it would be technolbgita11y posSib]éEto form a metal
contact' from a metal line above the control gate, betwden the said
control gate made of polysilicon and an N* diffusion, to provide the
~conduction between these two parts. It would also be possible to use a
"buried contact" technology which makes it possible to connect the
polysilicon directly to a diffusion or to the substrate. However, the
latter technology is expensive and difficult to perform. By using such



projections continuously on a [err] diffusion, this diffusion being
partially fornmed in the P type substrate and partially' formed in an N
type island to provide the conduction of theléormand signals to the region
i nside the_boundary. It is thus possible to protect fromultraviolet rays
any cell or any assenbly of cells for which, within a defined perineter,
all the cont rdtecbngwalss rmwévyr,ovtdmmrhe)@gwmefﬁ@srnfﬂgrdem selechien

ternminal’ ring hh{an \tﬁéth&%h&{o%&ﬁ{]e] ”%&aror?ﬁﬂ%eackbﬂ{b%tié %@t@ébr{]lﬂ

ring Ad aremaeont erinmeter case

control l ed by W §éf@éﬂ?'br?"fir%rr§9tﬂ" putsifle thej RowdrBetion transistor [err]
is preferably |located outside the said perr net er because its control gate
is made of polysilicgn. This.is.not otherw se i e ce . t.dqges
ot have t o' be. pr ot SN ESG T BSn OUFEErS By, SfsasEiaBREs FiTSae 1 EaE

t echnol ogi cal | {ngressasbitiee mambear wfai stands neoeﬁsacy flarothen comrtegit i dnsn be tim@ne the

the control 9% ferbst YERTbd HepdPulo SRALIAL AROFaCENE ofr Bl XalLiGGA 2nd an

[err] diffusioh HE- COn ;
woul d al so be pmsrsﬂoe [R5 useltv;atbdrrquésrdesmmarclts tsecmeost:)gyra&/rmhermkes it

possible to copgipebtdd $nP@eY $hidrgar @gﬁ&?tﬂ VI 98 ﬂﬂf)éd&%ﬁ%s‘?ﬂe et D&mdary

substrate. However,_ the latter, téchnol o IS ex ensrve ana Eﬂ ficu
Xl

perfefm By us'i"ﬁg"%h’cﬁhe diffygion cemertedide, h‘?o 1 qate et ?)"ssr bl e
to include thecsmeetdd @0 theadsd int Dy Havet HE bé NoRhéled" BJitRS ohtsbdre f of ntnig a

boundar . T sH8 HaTERol third u5loF ARLAIRT IDHRRRATBHEEGTY R fing)
i ncreases the sunfaee avtaicdcapiid by cthes protetbed £htl denterger ofartierwees, tthe

interfor regiog, eS?‘{qu gpaqrsqgf&l GI%% Had Qﬁcﬁ\cﬁ:e” 'JonttPr@ ﬁ?rlree% tse([j@f%'nﬁt or

[err] I's |ocate source be con n the
interior regi oH'Iu. whiichi are §rawattée|d itheough thee intenmediary of an 1s1and beneath

the boundary, and this increases the access time to the transistor and
thus to the cell. Lastly, the metal contact between the control gate and
an N* diffusion would have to be made by a metal line situated in a plane
above the control gate, this metal 1ine having at its two ends two
downward projections, one on the gate and one on the diffusion. Since the
metal line could not be in the plane of the metal mask, there would then
be a second plane of metal between the first plane of the metal mask and
" the control gate. There would then be two levels of metal and an increase
in the number of . layers in the circuit. Moreover, in practice, one would
only want one Tayer of metal in an integrated circuit, in particuiar in
K~z ~.an integrated memory circuit. Lastly, the multiplicity-of contacts and
- conduction modes tend to increase the access time (conduction through the
intermediary of an 1s]gnd -metal contact between an-N*:diffusion and.a
polysx]1con reg1qn) : N g s
) % It.should however be noted that using this technique it would be
possibie to obtain total protection in accordance with the invention of a
floating gate cell having its control gate made of po1ys111con and making
a metal contact with an Nt diffusion. However, the d1sadvantages of such
a metal contact technique have been seen and the technique of the first



not - only the diffusion connected to the control gate but al so that
connected to the drain [err] have to be connected to the outside. In this
case therefore there is an additional islandyand consequently the final
surface area occupied by the protected cell is larger.Furthernore, the

sel ection transistor TSl has then the two control line signals [err] and
[err], which amsodiments desteibet hrsoppdferhed itot Bt.ddltinrthi ofteghniqakai ibeneat h

e, pouneary. 30 ey SRS, RGERaD AN 51T BBt
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particul arly advant ageous to choose an EEPROM cell the control gate of

which is made in the f reqi t he

floating gate, and gf' g{eg%’?gé@? osi'g{"? 'Fs%ug‘ %’oca A ﬁ@d@%@dﬁ%g%

and Cp in the interior'region 1. There is thus a "double" UUPROM cell.

The use of a cell comprising a diffused control gate has made it
possible, on the one hand, to protect a floating gate memory cell
completely from ultraviolet rays, and this in a simple manner both in

U principle and above all in its practical realisation, because it does not
increase the number of masks necessary. On the other hand it has made it
possible, and this is a considerable advantage from the point of view of

, integration density, to reduce substantially the surface area occupied by

— - such an UUPROM cell. In the example of the double-cell-a surface area of
242 -pm2 could be expected for example. Moreover, the: technology
associated with cells. comprising a diffused control gate is s1mp1 er and
more“reliable than that associated with cells compri31 ng two Tevels of
po‘lys111con because of the absence of inter-poly between the floating
gate® -and: the control gate. These advantages are therefore reflected .in -
the reliability of -such UUPROM cells in accordance with the invention.

"The cells Cy and C2 have, in the examble, their source S1 and S

at the same array ground signal AG. This signal is in fact common to all
of the memory array and the cells Cy and Cp are independent. Other



boundary. In this case the netal |ines nentioned herei nabove becone
unnecessary. Lastly, it will be noted that in the invention it is not

i nportant that the downward netal projectionsigshould be vertical: this is a
characteristic which arises solely fromthe exanple of the process for _
obt ai ni ng the downward projections described. It is only necessary that the
downwar d pr oj exnfogeratbhone @ret prssietegl depepdingontthe begist funcdiomdot bait t hey

shoul d be fiXe&@?ﬂ%%g‘fﬂuﬁeye%}np%d’cﬁef gmee' s%cﬁynf& Bﬁ‘t:&nﬁfgﬁaéﬁg
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conprising a diffused contr a as nade it possi one
to protect a f'ﬂodﬂs ¥ vgate ﬁ%sn%fa%mwewﬁﬁm&eéwvf%meapw &8 i‘?@@chays

and this in a sndépémemmy\qmltetted frau uhﬂiapiﬂe%nﬁhﬁbﬁwexcabﬂ'danﬂelWi&h the.

practical real j sat r f masks
necossary.  on IMENB{t TRARHTR Asac Batithy ¢ N5 GRG0, ok o Plrel™ S
consi der abl e admpnia'gm fthoea phefquoi callef by ubil iafing rat ngﬂ:rsorredehmet ¥0 the
reduce substa Fyf rea occupi ed by such an UUPROM cell. In
t he exanpl.e o;%r{‘ﬁ%ﬁqogl}ﬁ?%ﬂéglﬁ gurface area of 242 pn2 could be - expect ed
f or Yexanpl e.” Moreover, the technol ogy associated with cells conprising a
di f fused control gatlﬁin‘aﬂﬁ @Eefnv@ﬂﬁdﬁoéﬁsor gp 3kt ool Eaé”ﬁnbh@tceﬂ%}?h%elﬁm
with cells conprising two 1evel's of polysilicon because of the absence of
inter-poly between the filoating gate and t he control gate. These advantages
aretherefore reflected in the reliability of such UUPROMcells in.
accordance with the invention. The cells [err] and [err] have, in- the
exanple, their-source [err]-and [err] at the sanme array ground signal ‘AG
This signal is in fact coomon to all of the nenory array and the cells
[err] and [err] are independent. Qther  configurations are possible,
depending on the logic function to be obtained. In the exanple the surface
area occupi ed by nenory cells



protected fromultraviolet rays in accordance with the inventi

reduced by twice the surface area of a line of the ring Ad al oﬁ“'“ﬁwﬂmﬂlmm“l
M relative to the surface area occupied by-tpo-nenory cells eath ¢ t

i ndependently protected fromultraviolet rays in accordance with the

i nvention. It would al so be possible to obtain such a structure conprising
three or four cells by utilizing a symetryCukAIM8ti ve to the bottom

hori zontal side H Finally, the invention also applies to a single cell on

its own. *» C L M S - 19 - CLAIMS 1. An integrated circuit

produced usi nglMOS thtlintegrgfed concud tspraducedngiiog Mﬂshmhn@%yffnommts)emé- of
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consi sting of o] sarre ot e doped "([err])
t han~t he substcontrol FjatantCy dis formed bahea dif&usion mf @ /second Hiype roft dopingng
conpletely i SOk@*)’ ngm} R4 éﬂaQaEHe“%GﬁIgﬁ EREPEHNs %Ha a( E@ﬁtﬁ]ﬁ:olfsr PR Wn%‘thi" et

rays in a regi

? I nsi de ¢ ring gwrjrj drain t{he”
source ([err]) %I‘Hd N‘ﬁ,d &ent r"&)l‘g dé@b C(O[’é'fsr‘]‘)‘ ﬁgdbf(fﬂﬁ af E\(Hesp%
of the netal rhee 6\ 11ybiogedr ('] e eRd isaBStrate (P) aﬁmmaéﬁmﬁ e@lequertauut

as clainmed in ¢l a| ar acterized i n t.he. down t.al ectlons
(Rm) fromthe: ﬁb’fga I‘@r E1HH oMY e&g&y a‘t“@ﬁ*e‘"@mg@ ﬂmamg MepREk
(Mm. 3. AseiInt( ey eﬂreml wlitraviol etasays dinnedraghon| (@) ninkide theanetal, ri ng

(Am), the drain (D7) the source (S7) and the control gate (CGj) being
. connected to the outside of the metal ring (Am) by buried connections.

2. An integrated circuit as claimed in claim 1, ‘characterized in that
‘the downward metal projections (Rm) from the metal mask (Mm) are not
formed at the edge of the metal mask (Mm).

3. An integrated circuit as claimed in claim 1 or claim 2,
characterized in that a circuit (TSy7) for selection of the UUPROM cell is
_ located outside the metal ring (Am). '
(N : '

4.  Acircuit as claimed in either one of claims 2 or 3, -charac'terized
in that two floating gate memory cells (Cy, Cp) are inside the same metal
| _r1 ng each having their own selection transistor iTS1, TSg) and having
' only their sources (Sy, Sp) conriected together 1n conmon, the latter
bemg connected to a common array ground signal (AG) thus forming a
double UUPROM cell. '



| ocated outside the netal ring (Am). 4. A circuit as cla

one of claims 2 or 3, characterized in that gy floati ng gate=mesor

([err]) are inside the sane netal ring each having their own selection
transistor ([err]) and having only their sources ([err]) connected together
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conprises an syme wical sretcturdM1apbiisheacpaomirdsing onatoell wWLisylalkt ri cal
structural |ayouts each conprising one cell ([err]). 6. A circuit as

claimed in any one of the preceding clains which has a buried connection
conpri si ng anbi-sl and etrguibrasdgl aigredhins anyloaa dfatbe tprecedibgt ¢kaims whigch has

faci ng diffusigopgne eah@m@&ﬁdnzeslnmsmgahn t1fs¢aﬁ@'aaah birk-dgitig im Hmﬁdas.wg
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di ffusions of (LieH itheltwoef@filig diffusions is greater than the distance (1) which
_ _ separates them, the length in questmn being that of the S1des ‘of the two
. .parallel, facing-diffusions of identical length. '

characterized in that a circuit ([err]) for selection of the mﬁm' IIII
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