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silicon of t e beri herh}/
ide layer, which is sandw:ched between the two insulating oxide layers, is formed in a similar

manner as the oxide layers. One way of nitride layer formation includes the use of different gases, such as Silane,
containing at least silicon, hydrogen, and ammonia, flowing thfough a furnace. The silicon and the nitrogen from
- the ammonia react to form silicon nitride that crystallizes on the wafer.

While the core area typically has an ONO structure, the ONO structure is commonly etched away from
the periphery area leaving only the bare silicon. A gate-oxide is then commonly grown in a furnace on the bare
silicon of the periphery area.

. Once a gate oxide is grown on the bare periphery area, a doped polysilicon gate layer may be deposited
on the gate oxide. The deposition of the polysilicon 'laye_r results in “seeds” of polysilicon formed on top of the
. ) gate oxide layer and the uppermost oxide layer of the ONO structure.

A prior method of spacer formation included blanket deposition of an oxide non-discriminately over the
core and periphery of the wafer. Due to this blanket deposition, and particularly over the polysilicon line the
spaces between and the area on top of the polysilicon line has a thinner deposition of oxide in comparison to the

edges of the polysilicon lines. The edges of the polysilicon lines have a much thicker deposition of oxide. For
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~ DISCLOSURE OF INVENTION N

The present invention relates to an improvement in semiconductor devices, and a method for making
such semiconductor devices. The following description is presented to enable one of ordinary skill in the art to
make and use the illustrative embodiment and is provided in the context of a patent application and its
requirements. Various modifications to the preferred embodiment will be readily apparent to those skilled in the

art and the generic principles herein may be applied to other embodiments. Thus, the present invention is not
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non- vol vpltilsmemary deyisei ce af ter poly-et Chl ng showing two polysilicon
| nes. MODES FOR CARRYING OUT THE INVENTION
InFIG. 1 sh_ows a prior art non-volatile memory device 1 after polysilicon etching. Two polysilicon
lines 4 are deposited on the substrate 3. FIG. 2 shows a prior art non-volatile memory device 1 after a first oxide
- layer 12 is deposited over and in the area between 8 the two polysilicon lines 4. In FIG. 3, a prior art non-volatile
memory device 1 is shown after performance of a first spacer etch showing the spacer 12” (where prime in the
figures represents a spacer formed from the oxide layer deposition). Implantation occurs in implantation area 8°.
As shown in FIG. 4, in one aspect of the present invention, é first oxide layer 12 is deposited over the polysilicon
lines 4. The oxide deposition covers the area above the polysilicon lines 4 as well as the area x between
polysilicon lines 4. This first oxide deposition 12 does not completely fill up or level off the area x between the
polysilicon lines 4. After the first oxide deposition 12, the area x between polysilicon lines. 4 in both the core 24
and periphery 28 are etched. This forms the spacer 12”. Following spacer formation, a portion of the gate oxide
may be removed. Subsequently, an implantation area 20 between the polysilicon lines 4 may be implanted or
doped. Next, as shown in FIGS. 4 and 5, a second oxide spacer 13 may be deposited in the periphery 28 and core
24. Subsequent the second spacer 13 deposition, a second spacer etch is performed over the periphery 28 area and

- core 24, The doping of the periphery effects the appearance of the periphery 28. As shown in FIG. 6, this second
3
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is of a gener a uce t ness t
appearance of the c:rcmt as depicted in FIG. 6. In this embodiment, the implants located in the implantation area

P

20 in the core 24 and the periphery 28 differ. This difference in implant between the core 24 and the periphery 28
can be accomplished by masking the core 24 and/or periphery 28 during implantation.

In yet another embodiment, implantation of core 24 occurs after the performance of first spacer etch.
Whereas, implantation occurs in the periphery 28 only after both the first and the second oxide deposition is
preformed and the second spacer etch. In order not to etch the core 24 during the second spacer etch, the core 24
.is covered with resist during the second spacer etch. In this manner, the core 24 receives neither the second
deposition nor undergoes the second spacer etch. The resulting core 24 has the appearance depicted in FIG. 5.
The periphery has the resulting appearance of FIG. 6.

In yet a further embodiment, implantation of periphery 28 occurs after the performance of first spacer

~etch. Whereas, implantation occurs in tile core 24 only after both the first and the second oxide deposition is

preformed and the second spacer etch. In order not to etch the periphery 28 during the second spacer etch, the

4



applied, a spacer etch forns a space between the polysilicon Iige§ 4

removi ng sone of the oxide |layer 12 which was deposited. In th E&d@ﬁ@ng
space 20wo oxphigoat ati on or renoval of the ONO or gate oxi %Tﬁ%g@%ﬁ After
i npl antation occurs, a second spacer deposition 13 is. perforne e anount

ifz “the mmmtssmm uﬁiﬁmldhdn@l’the]s&ond ssaceleee nﬁlemmam@ rthetﬂaﬁphety L} @Hweis? loac ]gzr .
req 0si t ui remqent. overall o e

spacer liéét Fe? H}@ secam ded)osmo" "O{m'deﬁ?ﬁﬁﬁeﬁﬁ‘é’gq PAREech hge 'esr‘fF‘ﬁWé’r bi ﬁ?tthesaﬁ?ﬁré‘?“

deposi t flefﬂhte‘i@ f‘? §sTherpawh§m@8 W the tesuding amuancwmm ed, the second spacer

deposi ti 0 n 1BheldfscudidnabSie ‘f‘sr&scltlﬁwp fIRHMER 2R emgrﬂﬂg Rdt 'qumta‘ﬂ% ﬁl'n{uhgtﬂe ﬁ)‘ﬁr al |

. th t t . ts t

hgn vgl 8yﬁ@wﬁ%@gﬁavgté%pmﬁ?ﬂé*mWH§%§&e%ﬁ§3aéﬁwefeweﬁfwewe3“?he spacer
oxi de. mFdlf@atwas aheldibe gle dribe enbbdidénnasdribaf abbve SFa @fatnpRAthothicknbe ofBélspical iajelsl €
“menory QE‘)WaBre Thusaf it ﬁfen&e@ g'naﬁfeqa'@gmg 93?@5 de@&gpdn be l'engle%% ﬁlhstr?t Ve £ tl'bld(g pi ng

occurs | n the area forne acer Ween t he
two pol Yrifing qpdyihat i be ppderstopd thatjt & thedoljowing e‘seﬁtﬂschem alémwdmtpemw*tﬁe iptpyeded to

per i phedefinéxBe sodpe bfikis modntivol ati |l e menory device 1 after the second spacer
etch. As is apparent, the core area 24 after the second spacer etch is
devoid or nearly devoid of oxide and has generally the appearance of FIG
6. If the core 24 area is masked in the inplantation area 20 of the

silicon wafer or substrate, then oxide deposition may still be found
between the first spacers 12' and the core has generally the appearance of
FIG 5. Wiereas, in contrast, the periphery 28 does not have oxide
remaining in the .area |ocated between the first spacer 12' as generally in
FIG 6. One enbodi nent of a nonvolatile nenory device 1 nade by the nethod
of the present invention has a distinguishable core 24 and periphery 28
area. In an alternative enbodi nent, the core 24 and the periphery 28 of the
integrated circuit both have the appearance of the circuit as depicted in
FIG 6. In this enbodinent, the inplants |ocated in the inplantation area
20 in the core 24 and the periphery 28 differ. This difference in inplant
between the core 24 and the periphery 28 can be acconplished by maski ng
the core 24 and/or periphery 28 during inplantation. In yet another

enbodi nment, inplantation of core 24 occurs after the performance of first
spacer etch Wiereas, inplantation occurs in the periphery 28 only after
both the first and the second oxi de deposition is preformed and the second
spacer etch. In order not to etch the core 24 during the second spacer

etch, the core 24 .is covered with resist during the second spacer etch.
In this manner, the core 24 receives neither the second deposition nor
under goes the second spacer etch. The resulting core 24 has the appearance
depicted in FIG 5. The periphery has the resulting appearance of FIG 6.
In yet a further enbodi ment, inplantation of periphery 28 occurs after the
performance of first spacer etch. Wereas, inplantation occurs in tile
core 24 only after both the first and the second oxi de deposition is
preformed and the second spacer etch. In order not to etch the periphery 28
during the second spacer etch, the 1 5 SEP 2004 WO 01/ 71803 PCT/ US01/ 07975
periphery 28 is covered with resist during the second spacer etch. In this
manner, the periphery 28 receives neither the second deposition nor

under goes the second spacer etch. The resulting core 24 has the appearance




10@pRe02d in FIG 6.- The peripher _y\ 28 has the resulti i%@%mnce OH§6h 975

- 5. The discussion above is descriptive, illustrated ary a
to be taken as limting the scope defined by the appended clains. O
course, it should be understood that a wi de range of changes and
nodi fications could be made to the enbodi ment "descri bed above. For exanpl e,
the thickness of the spacer layers my vary. Thus, it is intended that the
f or egoi ng CM description be regarded as illustrative rather than
limting an it be understood that it is the follow ng clains,
including all equivalents,. which are intended to define the scope of this
invention. P 5 10-06-2002 1 5 SEP 2004 CLAI Ms: US0107975 1. A nethod for
form ng dudl spadcmethoddonforbigiiyal fpacers,tompribingst oxi de | ayer (12) over a
core region (24). and a r y region 5 (28), the core and peripheral
regi ons conpri Slf iﬁ?’“ﬁ@& aﬁ‘éﬂ@g) PYeééﬁOqun(Gﬂ)aﬂ amnhgntmﬁm: rst

oxi de 3 ayer(zs)OthE%fe ABADNR abhs S SRRGLER &%&&e?agfg@%?gggl&t)@fg' on and

in the peripheral regi th ere exposi ng’ an open ‘ween t he
one or rfore pol ymhingdhuﬂrstmsdeﬂaybrbe&'mand&embtdﬁistgmexer(m) HBhE co@ t he

peri pher al ion WI hot oresi s O inplanting the cgore region through
t he open sp %‘g’ q‘?lrrggmgp'h% ¥% EXRASHE anrepentspaced20) batween theegi on

i s not Inpbﬁé]{)ﬁﬁoref ADnines Bk ded3) over the core region
and the peripheral ISUrl""el)]gi:jll orI11 and etc %rgﬁf?*%cond oxi de | ayer such that

second oxi de spawehsg@ﬁi)ermhaafmgmdmﬂiﬁphﬁpmﬁt to the first oxide
spacgps in the area et ween the.pol,ysilicon |ines | S t he

peri gher al regi paxégn Iﬁ?ﬁig F‘Yfeﬁl%h PRASPaGN thgcqﬁ:}eérsgmag@m ayer
has a thi clhbatahe p erag@b,p@%bhﬁgﬂaﬂtgcﬁ di stance between a peri phery of
the polysilicon Ilnes non vol atil'e device nmade by the nethod of

claim1. 4. A n8wmirg at sep@ndmmﬁ ylayes\(l 3 ovexdibe opre mgmmhhdmh«)pemﬁmah 2.
E0370 6 AVENRED,SHEET |
‘ . - etching the Second oxide layer such that second oxide spacers (13') are formed
15 adjacent to the first oxide spacers in the area between the polysilicon lines in at least

 the peripheral region.

2. The method of claim 1 wherein the first oxide layer has a thickness of less
than one-half the distance between a periphery of the polysilicon lines.
20 | | |

3. A non volatile device made by the method of claim 1.

4. A non volatile memory device made by the method of claim 2.
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