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The present invention pertains to the field of sem conductor devices. Mre
5 specifically, enbodinments of the present invention are directed to a

met hod and system for erasing nenory devices. BACKGROUND OF THE | NVENTI ON
JP 2002/ 043448A di scl oses an EPROM nenory jdevi ce conprising a well region
formed in a sem conductor substrate having an el ectrical contact thereto.
The 10 nenory device further conprises a gate stack including a charge
trapping insulator |ayer and a control gate thereon. Source/drain regions

are forned in the SHICONINDIREDE (FARUE JIRPEING MESROIRYSDEVKCEThe charge
trapping dielectric nmay conprise an ONO |ayer. Flash nenory is a type of
el ectronic nmenory nmedia that can be rewitten and 15 that can hold its

content with Pth | power. Flash nmenory devices generally
have life spgﬁgL ronﬁ?ggﬁg?gNiyﬂngi;e cycles. Unlike dynam c random
access nenory (DRAWe pievdmt GfivebitidnSperiais (o2he ABIABIREMiORRMr SRNESERIrE. |
whi ch a single hyte can be erased, flash nmenory devices are typically

erased and \wPeeitiedly, prbodirments | afi thei pregsng dieention see tdinested Rbas Imethodb apd
technol ogy e 3 ectrically erasable read only nmenory ( EEPROV)
SRR ARG

chip technol o e /érased in situ. Flash menory devices are

| ess expensi \BAGRGREUSE OF HARINYENHEON f | ash menory devices can hold nore
data per unit area. This new category of EEPROMVE has energed as an
i nport ant non- vol ati PROAFAL diselosesntsn EBROM anemenyadevaere Somprising saweke

programmabl e réﬁaﬂ f&%@ﬁ Wcé@%sugﬁﬁ% fx&('n\llﬁ énhelegt%cgl%%lﬁ% ﬁlle?e%.r . g |

erasability.
10 memory device further comprises a gate stack including a charge trapping insulator

layer and a control gate thereon. Source/drain regions are formed in the well region at
cither side of the gate stack. The charge trapping dielectric may comprise an ONO
layer. -
Flash memory is a type of electronic memory media that can be rewritten and
15 that can hold its content without the consumption of power. Flash memory devices
“ generally have life spans from 100K to 300K write cycles. Unlike dynamic random
“access memory (DRAM) devices and static random memory (SRAM) devices in
which a single_, byte can be erased, flash memory devices are typically erased and
written in fixed multi-bit blocks or sectors. Flash memory technology evolved from
20 electrically erasable read only memory (EEPROM) chip technology, which can be
erased in situ. Flash memory devices are less expensive and denser, meaning that
flash memory devices can hold more data per unit area. This new category of
EEPROMs has emerged as an important non-volatile memory that combines the
advantages of erasable programmable read only memory (EPROM) density with
25 EEPROM electrical erasability. ‘
Conventional flash memory devices are constructed in a cell structure wherein
a single bit of information is stored in each cell. Figure 1 is a‘ cross section view of an
exemplary flash- memory device. Memory device 100 compriseé ametal oxide (MOS)
transistor structure having a source 101, a drain 102, and a channel area 103 in a
30 substrate 110,-as well as having a stacked gate structure 104 overlying the channel |
103. The stacked gate 104 may further include a thin gate dielectric layer 105



Conventional flash nenory devices are constructed in a cell structure
wherein a single bit of information is stored in each cell. Figure 1 is a
cross section view of an exenplary flash, nenory device. Menory device 100
conprises a netal oxide (MXS) transistor structure having a source 101, a
drain 102, and a channel area 103 in a 30jgubstrate 110, as well as having
a stacked gate structure 104 overlying the channel 103. The stacked gate
104 may further include a thin gate dielectric layer 105 |la (sonetines
referred to as a layer of tunnel oxide) fornmed on the surface of substrate
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programming (writing) reading and erasing the cell.




el ectrons toward the drain region and inparts enough energy for themto
becone hot electrons. The hot electrons 5 are scattered (e.g., by

i mpuriti eworooy/bE7substrate lattice structure of the submstrTesmwoseniéiee
channel region) and are redirected toward the floating gate by the
vertical field established b% the positive control gate voltage. If the
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the electrons are 15 renpved fromfloating gate 106. Mire recently, nitride
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200 conprises a silicon nitr etween a top

silicon gai0xhélfeckehY Bht atQlpRAth fﬁachf?tg;tpms%\k kowRrd afll tle thla ?&ean ozﬁé’atmg @ ng
an ONO | ayer 204. A polysilicon ayer 205 resides over | ayer 204

and act s1@valying sditck fegioh 001. MBIENcYond & theex@bHibd frbm flodting gt 106 hrident@ dbrcadglon a
second bitline 207 run underneath the ONO | ayer 204. Menory device 200

resi des HH bpweyqdEoslerddrdhainsu@Eig threugintubralboxile hasu Celil 108 iroastd ao the dectrbimare
bitlines 206 and 207 formed froman N+ inplant, such that a channel 209 is
25 bt metpmatd 698 fledias gt iPpe substrate 208 when the bitlines are biased.
Menory device 200 is a single transistor hawgg i nt erchangeabl e source and
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device. The NROM device uses what is known as a virtual ground architecture in which the source of one cell
in the device serves as the drain of the other cell. Figure 2 illusirates an exemplary prior art nitride read only
20  memory device 200. Memory device 200 comprises a silicon nitride layer 201 which is disposed between a top
silicon dioxide layer 202 and a bottom silicon dioxide layer 203, forming an ONO layer 204. A polysilicon
layer 205 resides over the ONO layer 204 and acts as a wordline for memory device 200. A first bitline 206 and
a second bitline 207 run underneath the ONO layer 204. Memory device 200 resides on P-type substrate 208
with the conductive portion of the bitlines 206 and 207 formed from an N+ implant, such that a channel 209 is
25  formed across the P-type substrate 208 when the bitlines are biased. Memory device 200 is a single transistor
having interchangeable source and drain components formed from bitlines 206 and 207 with a gate formed as
part of a polysilicon wordline 205.
Silicon nitride layer 201 forms a charge trapping layer. Programming a cell is accomplished by

applying appropriate voltages to one of the bitlines which acts as the drain terminal, to the gate (e.g., polysilicon



appl yi ng appropriate voltages to one of the bitlines which acts as the
drain termnal, to the gate (e.g., polysilicon 2 W 2004/051753
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recombination with the stored electrons occurs. However, hot hole injection can cause degradation of oxide
layer 203, particularly in the area of the junction of ONO layer 204 and bitlines 206 and 207 after repeated
program/erase cycles.

20 Additionally, it is difficult to control exactly where in nitride layer 201 the electrons and holes are
injected. Typically, the electrons of a stored bit (e.g., left bit 210) are believed to be concentrated along the
edge of the bitline/ONO junction because the electrons gain the most energy at the drain (e.g., bitline 206 of
Figure 2). However, it is not clearly understood where the greatest concentration of holes occurs when they are
injected into nitride layer 201. Ideally, the concentration profiles should overlap identically to maximize the

25  recombination of electrons and holes in the nitride layer. In reality, the charges do no overlap identically and
residual charges of electrons build up in the region of nitride layer 101 between left bit 210 and right bit 211.

Figure 3 shows an exemplary distribution of electrons and holes in a prior art nitride read only memory
device. Electron distribution 301 shows the concentration profile of electrons within nitride layer 201, Hole

distribution 302 shows the concentration profile of holes within nitride layer 201. As shown in Figure 3, the
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memory device which 1s compatible with existing semiconductor fabrication processes and equipment.

The present invention is a method and system for erasing a nitride read only memory device. In one
embodiment of the present invention, an isolated P-well is formed in a semiconductor substrate. A plurality of
N-type impurity concentrations are formed in the isolated P-well and a nitride read only memory cell is

20  fabricated between two of the N-type impurity concentrations. Finally, an electrical contact is coupled to the
isolated P-well.
BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and form a part of this specification, illustrate

embodiments of the present invention and, together with the description, serve to explain the principles of the
25  invention. Unless specifically noted, the drawings referred to in this description should be understood as not
being drawn to scale.

FIGURE 1 is a section view of a prior art floating gate memory device.

FIGURE 2 is a section view of a prior art nitride read only memory device.



The present invention is a nmethod and systemfor erasing a nitride read
only nmenory device. In one enbodinent of the present invention, an
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PCT/ US20834:8i2dc6vith embddizhdmis oShspraes immentiesenpl ary di stribution of el ectrons
and holes in a prior art nitride read only nenory device. FIGURE 4 is a
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accordance wth enbodi nents of the present invention. 5 FI GURES 5A, 5B,
5C, and Sebodimentsefdheiprspentipveniipnof a nitride read only nemory device

fabri cat ' rdance with enmbodi nents of the present invention. FIGURE
6is a fﬁg%lﬂ‘ﬁ??%gﬁ?mgTWgtWoW%ﬁE@F%PHMBQDH\@W de read only nenory device
in ordance, W nbodi nents, of th rese I nventign. DETAI LED
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be descr foh&flng dmb6@RenttNEH 1BL udtedsBod 8 they are not intended to limit the present invention to these

embodiments alone. On the contrary, the present invention is intended to cover alternatives, modifications, and
equivalents which may be included within the spirit and scope of the present invention as defined by the

15 appended claims. Furthermore, in the following detailed description of the present invention, numerous specific
details are set forth in order to provide a thorough understanding of the present invention. However,
embodiments of the present invention may be practiced without these specific details. In other instances, well-
known methods, procedures, components, and circuits have not been described in detail so as not to
unnecessarily obscure aspects of the present invention.

20 In embodiments of the present invention, an isolated P-well is formed in a semiconductor substrate and
an NROM cell is fabricated upon the isolated P-well between two source/drain regions. An additional electrical
contact is also coupled to the P-well. When erasing the memory device, a higher voltage (e.g., 20 volts) is
applied which is split between the control gate of the memory cell and the electrical contact. For example, in
one embodiment, a negative 10 volts is applied to the control gate of the memory cell, and a positive 10 volts is

25  applied to the electrical contact. The isolated P-well conducts the positive 10 volts beneath the entire memory
cell which facilitates erasing residual charges in the channel region of the memory cell. This is advantageous
over prior art methods for erasing an NROM device in which the erase voltage was directed to the ONO/bitline
junction. Using embodiments of the present invention, a higher erase voltage can be applied to the memory

device without requiring expensive design changes for the periphery devices of the memory array. Furthermore,
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charges fromthe nitride layer of the NROMcell and instead utilize a

Fowl er - Nbtygitesing fon eiaveslld, physpberas doliediganirissintuoenl eftbatophatsgea depthomthd fage of
nitride |ayer. This pronotes device |ongevity because hot hole injection
can Pausk’ Hé’gﬁ*‘éﬁﬂ'&‘??%ﬁm’dpe dapert B-fyphig thefarep prsrlyinsrdospyN-wdl 130. Farbadplkertosnof t he
present .inventi ﬁ{]ﬁ can be utilized in sector rammabl e flash 5 nmenor

ro
A ey WP TaY R eraeta cioge Bal el O ib e o buris SALPVPTYing fomRONIEh T eon

devi ce. drive-in/anneal may be performed to implant the boron to a depth in the range of 2-3 p m. While the present

embodiment recites these specific material and process parameters, the present invention is well suited for using
a variety of materials and parameters in forming P-well 510.

20 In embodiments of the present invention, side well 540 is an N-type well which is deposited in the area
surrounding P-well 510 to provide lateral electrical isolation. While Figure 5A shows side well 540 on two
sides of P-well 510, it is appreciated that in embodiments of the present invention, side well 540 extends around
the periphery of P-well 510. In one embodiment of the present invention, side well 540 is created in a
subsequent mask and deposition step. However, side well 540 is shown in step SA in order to more clearly

25  define an isolated P-well. In embodiments of the present invention, side well 540 is created using, for example,
phosphorus. In embodiments of the present invention, side well 540 may comprise a plurality of N-type well
which surround P-well 510 and provide lateral electrical isolation.

In step 420 of method 400, a plurality of N-type impurity concentrations are formed in the isolated P-

well. Referring now to Figure 5B, impurity concentrations 550 and 555 are formed in P-well 510. In one



Figure 4 is a flowhart of a nethod for fabricating a nitride read only
nmenory device in accordance wth enbodi nents of the present invention.
Referring now to step 410 nethod 400 and to Figure 5A, an isolated P-well
is formed in a sem conductor substrate. In enbodinments of the present
invention, a P-well 510 is forned in sen7conductor substrate 520.
Substrate 520 is, in one enbodinent, a lightly doped P-type substrate. In
10 enbodi fents of the present invention, P-well 510 may have a slightly

hi gher dopi ng concentration than substrate 520 and is electrically

i sol at ed frosmbodistenttaesenitlis hypligesd dt diffused®0forl WN-5ipd mpBiily dohenttatiomyne
enbodi nent, fabricating the isolated P-well is acconplished by first

deposi ting a e@apd ROqevithinPswelln? 10, Inrambasdiments of theapresens [imyantian.f impyrity
b 52 ' o] : . ' .
foi o, f or  evensshuith SPAMLIRN cofiCHt Shiarfiidad bR mPRoR @AY wilk 4 VP

phosphor us t bithinel efndhimpurity €onicongiation 553 douplestthé Bamé bRl be nfedtbrirylipe
doped P-type i.n the area. overlying deep N-well 530. For exanple, a boron

i npl ant >nay Bdtheseconrdiitlinee create P-wel |l 510 in the area of substrate 520
overlying deep N Lyesin/ . f

I npl ant t he bor on\ﬂt?(%é g:ﬁggﬁ@ ﬁeﬁ@{%%&?%l%@déoﬁea«gg @%‘ﬁ&*\fﬁﬁ‘g?{bﬁ‘gyggggé‘gt
enmbodi ment r dw isebatéd Pswelt pRefdrting NivertoaFigand SOI achibiddd) aemiorl ecedl, S6has
pr esent invegipn is well suited for using a variety of materials and

paranet ers i fabrisatsdpop Kuwell Bih Inembodiments nf tha peesert inyentione gefory cell
U roundi ng. PoasrTPasd H SxiacHliid e (SNOYIEF 370 SispERTbeheit  Bolyaficai o2
Fi gur e 18A shaysr §83¢dnweibodbddhtoof therpresint asventionP OMO laybi Sompiises @ top oxide

I ated that nbodi ts of th | i on, . sid 540
kL ends ar oultTer Sl SRRKHENG T podanotembonts ayHies b it B8 > thavo
present i nvewits 8f dataaftest¥Rblin 3fonsSS T St S5 hﬂicﬁ arénéégéz%%dqga Obkedtgion

deposition step. However, side well 540 is shown i tep SA 1n order to
nmore cl ear|y526. Belysilisomrdayesol& édupedvabla contradrgateliforentesnony denisep$ds dnt

i nvention, si 40.1 s created usin for exa .. _phosphor uys. .In
enbodi mont s SHoohen e SreCANIERtSh, Hityfon AT SR youdin # PAE f Simild?
pl ural itSy of nifridypeadienly mebshcels by dnofding| FurthkBnarRd il embbditndnts 6f ik
el ectrical isolation. |n step 420 of nethod 400, a plurality of I\I—t%’gie

-

i npurity con®EFERIEVeRtionatep Padedager A71 freopasdiletas preventing elecken Spwi dwgingow
1'-5(;0!:' ?lr‘]r gngl rask "BPéFdtiots CRANGAREARE | QPSoadd 18R 59D haf Ssligfehighdt Helbidc §
constant than oxide layer 573.
In step 440 of method 400, an electrical contact is coupled to the isolated P-
20 well. Referring now to Figure 5D, electrical contact 590 is coupled to P-well 510. In
so doing, a nitride read only memory device 500 is created which comprises an
isolated P-well, bitlines 550, nitride read only memory cell 560, and electrical contact
590. Prior art nitride read only memory devices lack the isolated P-well and electrical
contact 590 of the present invention. In embodiments of the present inyention, the
25 isolated P-well and electrical contact 590 are used in order to more effectively erase
the channel region 576 of ONO layer 570.
Figure 6 is a flowchart of a method for erasing a nitride read only memory
device in accordance with embodiments of the present invention. Referring again to
Figure 5A and to step 610 of method 600, an isolated P-well is created in a

30 semiconductor substrate. In embodiments of the present invention, the isolated P-well



7 enbodinent, arsenic is inplanted or diffused to form N-type inpurity
concentrations 550 and 555 within P-well 510. In enbodi nents of the
present invention, inpurity concentration 550 couples a colum of simlar
nitride read only nmenory cells with a bitline, and inpurity concentration
555 coupl es the sanme columm of nmenory celfs 5 with a second bitline. In
step 430 of nethod 400, a nitride read only nenory cell is fabricated upon
the isolated P-well. Referring nowto Figure 5C, a nitride nenory cell. 560
is fabricated upon P-well 510. In enbodinents of the present invention,
nmenory cel | coBprisasrpPiveadlS Hhwhichdis ebéctrically isolatdé f{omNEYbstraees20540deth osed
beneath a pol%ﬁg 'cog 1 qugé)SSO. I n enbodi nents of the present

i nvention, |§9éP é&%ﬂ”? ‘a top oxide layer 571, a nitride |ayer 572,
and a bottom oxi dRekadyig ‘3. Qq?ﬂ't i bj . t re
stored in regions 57%Ma%§§%§5tov\ﬁ cﬁ Sgr %‘ﬁs{e&%ﬁ?gg‘%‘y“%ﬁé’ﬁ%@?@% ‘éeg?c??i‘lyama.
Pol ysi | i con memery5@ll issfabseatedisipan ahetisalited P-well. oMemprp icyll 360 is aifpdbed | N
enbodin%nts gf t he .present inventigg, polysilicon | ayer 580 couples a_ row
of simPar 18CHK{ERIBRUNLLPNSARYALODS 30 and 358 which cap bemsgbas miprehpaserble, i n
embodi Ment s Géurt&BraifRRGHAorntHALHbnl} ARnRY} dRiLAGY 571 1s operable for
preventing electron flow during erase ‘operations. In particular, top oxide

l'ayer 571 has a slightly higher dielectric constant than oxide |ayer 573.
In step 440 of nethod 400, an electrical contact is coupled to the isolated

P- 20 well. Referring nowto Figure 5D, electrical contact 590 is coupled
to P-well 510. In so doing, a nitride read only nenory device 500 is
created which conprises an isolated P-well, bitlines 550, nitride read

only nmenory cell 560, and electrical contact 590. Prior art nitride read
only nmenory devices |ack the isolated P-well and electrical contact 590 of
the present invention. In enbodinents of the present invention, the



25 isolated P-well and electrical contact 590 are used in order to nore
effectively erase the channel region 576 of ONO | ayer 570. Figure 6 is a
fl owchart VOO 2004/8%78bd for erasing a nitride read only neROTAS20d80316% i n
accordance with enbodi nents of the present invention. Referring again to

Fi gure 5A and_to step 610 of nmethod 600, an isolated P-well is created in a
30 seni conducREPTIEEAFER foffigure J0and fprstseifI0ehmethad 609, reelesirisal sprttact ingpaied voth thet he

i sol at ed; B | 7 conpris a P-well 510 ich is electrically isolated
from sub?g?téﬁéwﬂb%‘eﬁ?ca Benlsengdo fafer hEembodiings S horosen fvendon wieaerasing hagrehgai n
to Figurgemfsand to step 620 nethod 600, a nitride read only nmnenory cell
is fabricated upon the isolated P-well. Menory cell 560 is disposed 5

bet ween i npur intsip E4VMRIY 66Y, hitRse ARG AL ERE \éé&)éf& GARIRE U8l a3
i nt er changeabl e ~ sour ce/ draj n T egi céﬁs g? n%tbrl em?eea IS HERRTY R & ce

500. 3\O BOeidtrdai ket RAThé IS0 D20 i iRl Sl pRSnPiHRthibnl Renfohydi& 58P and to
step 630 of nethod 600, an electrical contact is coupled wth the 1solated
P-vel | . Ehsedbyrapplzihg Togttiae toltsR@o thécohisod ghtd (BLe SFBSdENBIES s0M Figh 58 aSaHY

i nvention when erasing channel region 573. In step 640 nmethod 600, an
erase voflavisg00; agd g pasitivie Yokiebetiedlestion cantret 5H0.tIn Pl dimearslofoi pyeseieieigon®d | and 5
the el ectri c%l, contact via the isolate P-well. In enbodi ments of the
present [OHGETRR gaons gy 3ae erewndeippar allowed g dext By valtast fyomnejecticsl eapnti SH@
voltage to the control gate (e g,  polysilicon |layer 580 in Figure 5) of
menory é?/nfh(l:cged 58 jwegr%‘g aéé ﬁ&g‘i“{y%\‘f@bk}tiﬁ Yenrgth meggorg F@%ﬁéP-i Je smbodimentaefithepereent | n
enborl megtesidl wik i_nvent i the source/drain regions 550 and 555
are gr ounded of gﬁg%%ﬁg%ﬁ afe(?pé]ﬁe%ﬁ';&%e Fre! g\?%??%’é’@(y?‘ BIer &8 i eseiehnt act
590 is &Ryt 84 cMbtBcalrdlel bend@a AR ¢ i.stributed beneath menory
cell 560. In enboai nments of k;efnhe pr%gseélrfol%e??;%g%alﬁsgﬁﬁp_o\%eeﬁyef e PEY48e

vol t agesclatrén P éntddiinnts SiehePRIMnT @Veni@BRctds He atrRRE¥&Rob Aifi8aJePY B owa@P) and
el ectrical contact 590, and electrical field is generated across | ayer
570. BecHisd0.tBypauspthedmsiliveyeltagh & Eveply @@t across P-well 510, residual charges (e.g., electrons)

in channel region 576 are thus removed.

15 In prior art methods for erasing NROM memory devices, a voltage is applied to the control gate and the
drain of the bit being erased. While this is sufficient for erasing the stored bit, it does not erase residual charges
in the channel region of the nitride layer. Because the voltage is distributed evenly beneath the memory cell
using P-well 510, the present invention is able to more effectively remove residual charges from the channel
region of the nitride layer.

20 Prior art erase mechanisms rely upon hot hole injection, which is known to cause more degradation of
the tunnel oxide layer (e.g., nitride layer 201 of Figure 2). However, embodiments of the present invention
utilize a Fowler-Nordheim tunneling erase mechanism. As a result, improved device reliability is realized in
embodiments of the present invention due to reduced nitride layer degradation.

Because the total erasé voltage is split between the control gate and the isolated P-well, a higher erase

25  voltage can be utilized with embodiments of the present invention without necessitating a significant redesign of
the periphery components of the memory array. To achieve Fowler-Nordheim erase for NROM device 500 a
high erase voltage (e.g., ~20V) across ONO 570 layer is required. Without isolated P-well 510 to split the

voltage, more complicated periphery circuitry is needed. In embodiments of the present invention, the 20 volts



el ectron flow in enbodi nents of the present invention, electrons are
attracted out of nitride layer 572 toward P- well 510. Because the positive
vol t age | W@eWOHDIA788 st ri but ed across P-wel |l 510, residuabCrosaogee1¢%. g. ,

el ectrons) in channel region 576 are thus renoved. 15 In prior art nethods

for erasLn%eNﬁqylnenEn% devices, a voltage is applied to the control gate
and the “HrarPH" BIYeFHE® ©PEl gas 3nd 1selptadlyrell spiial for exafuple.i- 1) voltf dré applisd at tegpntrol
erasi ng t d bit, i oes not erase residual charges in the channe
regi on o%gete(ﬁg ?%lﬁb{agfogéayfrgﬁ‘se?ﬁ v@[zscaéfuag@e? ?‘f@g%?a QBEti s distributed evenly
beneath the nenory.ceLhb j - l t resent .invention is able to
more effectively renove osiéhg{l“&g%l?p%\%gﬁn&g@%? om ?d%@&é'ﬁ‘éfﬂf'?éfm“}gé@}“bdﬁr ‘f°‘§)>he

nitride hay®ydevidd iskivs Qéscred. WHRSS pPBGNALSTRadtel Q02 Endal. 86 Li on,
which is known to cause nore degradation of “théM%%%%%PH§§$Q%e?%?@%ﬁfg.g.

nitride bhayiébe Pfidciadd that G presert)invetdoMENd@d not B AIBfiSitd by LidBenMoSSERL but
invention wutilize a Fow er-Nordhei mtunneling erase nmechanism As a
resul t, fafherconstebd desoidime tortld folidwiidgictaimsi s real i zed in  enbodi ments of the
present invention due to reduced nitride |ayer degradation. Because the
total erase voltage is split between the control gate and the isol ated
P-well, a higher erase 25 voltage can be utilized with enbodi nents of the
present invention wthout necessitating a significant redesign of the

peri phery components of the nmenory array. To achi eve Fow er- Nordhei m erase
for NROM device 500 a high erase voltage (e.g., -20V) across ONO 570 | ayer
is required. Wthout isolated P-well 510 to split the voltage, nore
conplicated periphery circuitry is needed. In enbodiments of the present
invention, the 20 volts 8 WD 2004/ 051753 PCTI US2003/ 021676 can be split
bet ween the control gate and isolated P-well so that, for exanple, -10
volts are applied at the control gate (e.g., polysilicon |ayer and +10
volts are applied at electrical contact The preferred enbodi ment of the
present invention, a nethod and systemfor erasing a nitride read only
menory device, is thus described. While the present invention has been
described in particular enbodinents, it 5 should be appreciated that the
present invention should not be construed as limted by such enbodi nents,
but rather construed according to the follow ng clains.



9 10 CLAIMS: 1. A sem conductor structure conprising: an isolated P-well
(510) forned in a sem conductor substrate (520); 5 a plurality of Ntype
impurity doped regions (550, 555) formed in said isolated P-well (510); a
nitride menory cell (560) fabricated upon said isolated P-well (510) and

di sposed between two of said N-type inpurity doped regions (550, 555),
wherein said nitride menory cell (560) incloudes a bottom oxide |ayer
(573),-a nitride layer (572), a 1.0 top oxide layer (571) ‘having a higher
dielectric constant than said bottom oxide |ayer (573), and a gate |ayer
(580); and an electrical contact (590) coupled to said isolated P-well
(510). 2. The sem conductor structure of claim1, wherein said isolated
P-well (510) prises: a deep N-well (530) forned in said :

sem conduct or te (520); a P-well (510) disposed above said deep
N-well (530); and an N-type sidewell (540) disposed around said P-well
(510). 20 3. The sem conductor structure of claim2, wherein said deep
N-wel | (530) ils an A semisan@uaterstasturg epmiariss: t o a depth of approximately 4

to 5 microns. 4. The .sem ructure of. claim 2.0 | ahL.3, wherein
sai o Pwell (s10)  PaaRea P KIhEREst FacuioBiR e ahat ol y 2 1o
3 nmicrong 25 5. TheplapilitCfMNUghOImphriitiCdoped réfionsql580,958) forrmed id saidhislgted
said sidewell. (540) is an arsenic inplant deposi ted to a dept h of
appr oxi mat el y Powell (310% cr ons. ‘ - :
4 ‘ a nitride memory cell (560) fabricated upon said isolated P-well (510) and
disposed between two of said N-type impurity doped regions (550, 555), wherein said
~ nitride memory cell (560) includes a bottom oxide layer (573),-a nitride ll'ayer (572), a
10 top oxide layer (571) having a higher dielectric constant than said bottom oxide layer
(573), and a gate layer (580); and , |
‘ an electrical contact (590) coupled to said isolated P-well (510). |

2. The semiconductor stfuctufe of claim 1, wherein séid isolated P;well- (510)
15 comprises: | | |
| a deep N-well (530) formed in said 'semicondut:tor substrate (520)§ L
- a P-well (510) disposed above said deep N-well (530); and
~ an N-type sidewell (540) disposed around said P-well (510).

- 20 -3. . The semiconductor structure of claim 2, wherein said'deep' N-—weli (536) is an

 arsenic implant deposited to a depth of approximately 4 to 5 microns.

4. The semiconductor strucﬁxre of claim 2 or'élaim 3, wherein said P-well -(5 10)
is an implant deposited to a depth of approximately 2 to 3 microns. |

25 | | |
5. The semiconductor structure of claim 2, 3 or 4, wherein said sidewell (540) is ‘

an afs_enic implant deposited to a depth of approximately 2 to 3 microns.

6. A method for fabricating a non-volatile memnory device comprising:

30. - forming an isolated P-well (510) in a semiconductor substrate (520);



6. A nmethod for fabricating a non-volatile nenory device conprising: 30.
formng an isolated P-well (510) in a sem conductor substrate (520); 11
formng a plurality of N-type inpurity doped regions (550, 555) in said
isolated P-well (510); fabricating a nitride menmory cell (560) upon said
i solated P-well (510) which is disposed between two of said N-type

i mpurity doped regions (550, 555), wherein 5 said nitride nenory cel
(560) includes a bottom oxide | ayer (%53), a nitride layer (572), a top
oxi de | ayer (571) having a higher dielectric constant than said bottom
oxi de layer (573), and a gate |ayer (580); and coupling an electrical
contact (590) to said isolated P-well (510). 10 7. The nmethod of claim6,

wherein said form ng i
net1 " (350) o on ferfling 3 Buiraf S8 BpkClp o] Nooed JPRORE R55(F oY RO,
claim 7, wher gsolaediRiwelldalOng of said deep N-well (530) conprises

i npl anti ng arsenic pnto said sem conductor substrate (520) to a h of
15 approxinately 4 ﬂsaﬁwge?&%ﬁ]e naemary LeHOAYMRan saidaisplated d-wel 125%8%611

o sar o sons apode BEaRdnto didd AEAHL 1Y 4SERA ERLENINSSS) dagadh
m crons. 20 1Gaidrhidride rherdoyf ce:il §560) inclades a bottodnesadan layat G573y mmtgldeflaymi d
ISZI()lda}:,e\(lj\e FI e %5_6%)( 5193p I))léircfe ayeér (%9?})%\?1%2 ac{ljgﬁérl &%legmil éjo%svgjnlt tha?ﬁspa}d %(r)t?grgd
oxide layer (573), and a gate layer (580); and :
coupling an electricalv :contact (590) to said isolated P-well (510).

10 7. ‘The method of claim 6, wherein sa1d forming of said isolated P-well (510)
comprises creating a P-well (510) which is disposed above a deep N-well (530).

8. The method of claim 7, wherem said creatmg of said deep N-well (530)

compnses mplantmg arsenic mto sald sexmconductor substrate (520) to a depth of

15 approximately 4 to 5 microns.

9. The method of claim 7 or claim 8, wherein said creatmg of smd P-well (510)

| ‘comprises nnplantmg a dopant into saxd semiconductor substrate (520) to a depth of
| .apprommately 2 to 3 microns.

20 |

10. - The method of claim 7, 8 or 9, wherein said forming of said 1sola1ed P-well

(51 O) further compnses crcatmg a sidewell (540) around said P-well ¢ 10)



