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acts

dimensions are required to achieve higher packing densities. Generally, contacts must be spaced apart from the
- stacked gate so alignment errors do not result in a shorting of the stacked gate with the source contact or the
35 drain contact. The spacing between the contact and gate contributes to the overall size of the flash memory cell.
DISCLOSURE OF THE INVENTION
One aspect of the invention regards an array of memory cells that includes a plurality of memory cells
interconnected via a grid of M wordlines and M bitlines, wherein M =2, 3, 4, 5, . . . and each of the M bitlines is

buried. The array further includes a plurality of contacts, wherein each of the plurality of contacts is formed
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deep UV resist and the like. Alternatively, resist layer 212 can be an inorganic resist layer, an X-ray resist layer

and the like. In a preferred embodiment, resist layer 212 is a Novolak resin photoresist material.

35 Resist layer 212 is exposed to radiation of the appropriate wavelength and developed to form a resist
pattern overlying ONO layer 202, as illustrated in FIG. 3. Resist pattern 212 is formed to have a predetermined
geometric configuration for the fabrication of buried bit-line regions in semiconductor substrate 200. Resist
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to the invention wthout departing fromits scope as set forth in“the

appeftied &fish fpgns ap glectiipabjsolatign layegeypr hedgmngler ~| acPnprtt pa~Q 0 1 0 CT 2004
CLAIMS: 1. An antap\of @b oﬂmgéd fM&Sﬂa'cﬁetlrgéQﬁﬂﬁﬂgS%y&%lg @g@{asrg@ikhgg égéinbcr@d}pmr y cells
i nt erconnect ed vi ri r nes an ..bit]ipes , erein
Vo 5o 4 SEinatdy o, B0 et ind bt S ot e . Sav e eeros
pl ur al i ty trefpecatienat SijeCREBo, thonhvegestappiesdayy sokhasiat dhapt uapping kayer @fvec B icamsry
(228) is fanAgkdaevery N wordlines, N=1, 2, 3,..., wherein each of said
plurality of contacts (228) overlies a gate (229) of a different one of
sai dpl ur al i ty T8¥thigEs0flayaPi0ds chasgn tg beinrergess(op apropimstshy i@ dpgstigndnpresht sai d
o Cont Al CBB B e i o 0 e S e Y
of contact AN sel ect. transi stor orned ever [ :
wher ei n Pc‘lﬁls %?Se%‘% léf?m’fe}‘ljgﬂ‘e N @&SW&“&?‘FWMB XERdRbEp e de prior %%Pﬁ G¥icps. The

wher ei n Nm@Bory cell is capable of storing two bits of data, a right bit and a left bit.

It is important to note that the two-bit memory cell is a symmetrical device. For example, the left
20 junction serves as the source terminal and the right junction serves as the drain terminal for the right bit.
Similarly, for the left bit, the right junction serves as the source terminal and the left junction serves as the drain
terminal. Thus, the terms left, or first junction and right or second junction are used herein rather than source
and drain. When the distinction between left and right bits is not crucial to the particular discussion, the terms
source and drain are utilized. However, it should be understood that the source and drain terminals for the
25 second bit are reversed compared to the source and drain terminals for the first bit.

A layer of silicon dioxide 208 is formed over the charge trapping layer, (i.e., silicon nitride layer), and
has a thickness that ranges between approximately 60 to 100 Angstroms. The silicon dioxide layer 208 functions
to electrically isolate a conductive gate 228 formed over the silicon dioxide layer 208 from charge trapping layer
210. The thickness of gate 228 is approximately 4,000 Angstroms. Gate 228 is constructed from an N-type

30 material, such as polycrystalline silicon that is typically heavily doped with an N-type impurity such as
phosphorous in the 1019 to 1020 atom/cc range. '

As shown in the enlarged cross-sectional schematic view of FIG. 7, polysilicon straps 231 can be made
concurrently with without bitlines 226 and are used to connect each buried bitline 224 to the overlying gate
electrode 229. As shown in FIG. 7 and in the array of memory cells of FIG. 8, the straps 231 connect the buried

35 bitlines 224 to the gate/contacts 228. As shown in FIG. 8, the bitlines 224 are continuous, uniform and
unbroken. The contacts 228 are aligned with each other along rows and columns where each contact overlies a
buried bitline 224. The rows of contacts 228 are aligned along wordlines associated with polygates 229,
Strapping the buried bitlines 224 to the gates 228 every 16 cells or wordlines reduces the resistance of a total
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4. The array of memory cells of claim 1, wherein said plurality of contacts (228)

20  are aligned with each other along rows and columns.

5. The array of memory cells of claim 1 or claim 4, wherein each of said plurality

of contacts (228) overlies a buried bitline (224).

25 6. The array of memory cells of claim 4, wherein said rows of contacts (228) are

aligned along said wordlines.

7. The array of memory cells of claim 1, wherein each of said plurality of
memory cells comprises: '

30 . asubstrate (200) that comprises a first region (218) and a second region (220)
wi%h a channel therebetween and a gate (299) above said channel (230),

a charge trapping region (210) that contains a first amount of charge, and
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10
10.  The array of memory cells of claim 9, wherein said gate comprises a

polycrystalline silicon.

11.  The array of memory cells of claim 7, further comprising an insulating layer

15  (208)formed on and overlaying said charge trapping region (210).

12.  The array of memory cells of claim 11, wherein said insulating layer comprises

silicon dioxide.

20 13.  The array of memory cells of claim 12, wherein said charge trapping region

comprises silicon nitride.

14,  The array of memory- cells of claim 7, wherein each of said plurality of
memory cells comprises an EEPROM memory cell.

25
15.  The array of memory cells of claim 7, wherein each of said plurality of

memory cells comprises a two-bit memory cell.

16.  The array of memory cells of claim 7, wherein said substrate comprises a P-

30 type substrate.



