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(57) Abstract: A split gate, vertical NROM memory cell (1890) is comprised of a plurality of oxide pillars (1830, 1831) that each
has a source/drain region (1840, 1841) formed in the top of the pillar. A trench is formed between each pair of oxide pillars. A
polysilicon control gate (1800) is formed in the trench between the pair of oxide pillars. A polysilicon program gate (1805, 1806)
& is formed between the control gate and each oxide pillar. The program gates extend along the sidewall of each oxide pillar. A gate
& insulator layer (1802, 1803) is formed between each program gate and the adjacent oxide pillar. Each gate insulator layer has a
structure for trapping at least one charge. In one embodiment, the gate insulator structure is an oxide-nitride-oxide layer in which
the charge is stored at the trench bottom end (1811, 1812) of the nitride layer. An interpoly insulator (1822, 1824) is formed between
the program gates and the control gate. The charge can also be stored in the insulator layer between the bottom of the trench and the

control and program gates.



gate and the adjacent oxide pillar. Each gate
i nsul ator | ayer has a structure for trapping at Ieast
one charge. In one enbodi nent, the gate insu

str uct ur eWQ2008/083020 i Al4- oxlllltl’lﬂillllll IﬂlMIl#llIIIIIIIIHIIIIMHIHIIIHHIIIIIIIIWIHIIIII I
———charge—+s—stored—at—the—trench—bottomend{(I8+—38+2)—

of the nitride layer. An interpoly insulator (1822,
’h”x¥€? “F@i?@;ﬁﬁﬁ“%@%mﬁ%ﬁﬁfﬁ%ﬂ rogram gates and the
e Oep 6 mlé?””ﬁiﬁg”gﬁ%?aéeéﬁn al so be stored in the
nlng 0 € re uiar issHe

i nsul at or ?aye etween the bottom of the trench and

the control and program gates.



