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A memory device includes a memory cell, a logic device and a high voltage device formed on the same

i

semiconductor substrate. Portions of the upper surface of the substrate under the memory cell and the high
voltage device are recessed relative to the upper surface portion of the substrate under the logic device. The
memory cell includes a polysilicon floating gate disposed over a first portion of a channel region of the
substrate, a polysilicon word line gate disposed over a second portion of the channel region, a polysilicon
erase gate disposed over a source region of the substrate, and a metal control gate disposed over the tloating
gate and insulated from the floating gate by a composite insulation layer that includes a high-K dielectric.
The logic device includes a metal gate disposed over the substrate. The high voltage device includes a

polysilicon gate disposed over the substrate.

18 L RAE °




16954388

TW 1695488 B

i 9% oA
BT L | 38: % By ; 2
B 2P I
46:2 B FER 1 5
B o ARBIEH R
| Fel
62 ~ 98k &

T2b:F 4/ 5 % &

H

72¢: % S A7 HKIR
96 ~ 100: 7%+ &
106: 2538 5 &%
114 ~ 116::8:8 &
R:vpa &




HM %95 107143482

HU A
16954838

=5 107143482 55§

5% HF e 22 Gl

RHIGEERE S 107143482

‘o Ly - 10712 H4 B sm - HOTL 27/115 (2017.01)
R F12A HIPC IR horl 2711521 (2017.01)

- H 108.12.20.

Euuk
W
W
|

all

[3¥EHRE] (HR3/5E30)

BHEGIUE KB L R e B sC B s B oo M R E TS
2 / Non-Volatile Split Gate Memory Cells with Integrated High K
Metal Control Gates and Method of Making Same

[ 2]
—MHELIE AR R B B ¢ HEEEEREM PR —ECiEs BT
— ”Hi% K—EEREE - (HELIERE TR E ’éJﬁ[*Hi%Tﬁ?ﬁéM
Y EREEN TS YRR S B N 7 L EAM Y EREE T M - BLiE \E‘E——!
LT —‘%775 W3 > BN EM A EE EZ — &gy B
g Y 45 ] E%&%EAZEEZ%:%%LE % e by IRER 'i
%E/\\;_—%*Z[‘Z/J/—MX nn_éjjé ’ 52_‘/\%?%” iﬁ %E\ IF .ﬁLﬁI%PEE@
HE—m K &8 2 EH a8 gz ¥ ﬁZ 2% R ORCEN =N
EM E R EER - SEREEEENENEM T 22 &0 -

€39

A memory device includes a memory cell, a logic device and a
high voltage device formed on the same semiconductor substrate.
Portions of the upper surface of the substrate under the memory cell
and the high voltage device are recessed relative to the upper surtface
portion of the substrate under the logic device. The memory cell
includes a polysilicon tloating gate disposed over a first portion of a
channel region of the substrate, a polysilicon word line gate disposed
over a second portion of the channel region, a polysilicon erase gate
disposed over a source region of the substrate, and a metal control
gate disposed over the floating gate and insulated from the floating
gate by a composite insulation layer that includes a high-K dielectric.
The logic device includes a metal gate disposed over the substrate.
The high voltage device includes a polysilicon gate disposed over the
substrate.
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5 Non-Volatile Split Gate Memory Cells with Integrated High K Metal Control

AL

Gates and Method of Making Same
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