22

22

22

1/16

28

28

24

\\- 26

»
\20

Fig. 1



2/16

Z b4

/¥ (f W< — (I 47—
9p —| 9y —|
~—pe— |2 ~ ="\ 4
H—pp 7
¥ ~—9r— |1 e zr — ™% || T

»e VNW\ NM}A% _ ¥ wmv/ﬂﬂm v
|
. 9z~




3/16

/)40

l\.\\’-"’
0
Y
i
oy
w i~y
N
4
=
ﬂ/r
T —
\L%
D011
TR
N
nOW.r K
o
‘}l’l’l‘l\r\\‘\l

— 36

48
1—42

24ﬁ\

L20

Fig. 3



4/16

/ 50
r"‘\-_.——\,_——\ ___AA/\/I‘\/\
28 58 58 58
26 56 56 |
f - 52
| 1
o
]
B
; iq < G > F
C
N 54
j p
e
' (4



5716

—_ e

62

\\\

~~ 72
g\-— 70"

62

:2“5

T

62

/'---\_____’"_-‘----——--'-"‘——--'“\ﬁ

g\-— 76" g\— 76" - 747

NN
\
:zf

@\_ 70’

62,
4

1

—

—76

B

/‘\.
62

74_\

1

el
.
62

A

Fig. 6



6/16

Fig. 8

Fol72 74-57] -
6 |70 67 767 65
) N 3 i Y
N+~ \_>"_/ N~ N+
Fig. 7
64
r
65 L= 78 65
N\
Nt — 26 Ny



7/16

|~116 101
112 108 114
1 W oo J:L
N+ @7_—/... N+
102 — 104
e AN
106
100
Fig. 9A
|~ 101
116 /
108 {0S
= l 10 oo / ,..r.’,VD
N+ o< \ N+
102 - 1‘17 104
106
100
Fig. 9B
AV
«—i DUE TO TRAPPED
i ; ELECTRONS
- CHANGE IN SLOPE
T MOBILITY DEGRADATION

VGS
Fig. 9C



VGS /20’
214 208-f GATE | 217 4y
/]
i 6 88 [
e,
LZ—% = E>2?)(5 202
Y
VT VT2
200
Fig. 10A
VGS
}-216 ,/201
214 208

204 7(-—- - T 202
206
200
Fig. 10B
DS |
D1, NPRMAL. NOT STRESSED
IDS1 e |
IDS2 P I 02, STRESSED NMOS FET
// ~ _ n
4 e -
Vs g -
/ -
VDS o



9716

340

POLY 307 POLY

=4
\

N+ N+
306—1 306-2
=hs 5
305 =l B =l B 305
] | " e
o POLY =
= =
< 309 <
301—1 301-2
302-1 - 302-2

OXIDE _
N+ 304 N+
- 303

Fig. 11

/‘#—\J"\J




10/16

413 WORD LINE

~y

411-1 406-1

406-2
_ DATA/BIT
DATA/BIT” DRAIN O DRAIN LINE
LINE

- 407 ) 407 O 411-2
405+ O O L 405
S S
417 ~ ' 417
red ~
4011 401-2
402;1 O O ioz'—z

415

%;MMON
SOURCE

Fig. 12




LINE

HIGH V1
REGION

506
BIT OR DATA

WORD LINE

a1

VT1+

VT2

/]

{
502

D

~ 507

™ 517

STORED
T ChaReE

Fig.

624~—L__|

13

614-1

S04 COMMON
SOURCE LINE

600

608-1

606-1-)%

CELL
ADDRESSED

~ 6021

604

[ SENSE AMP

610

614

— 612-2

608~2

606~2-)_§“<j
1 le02-2

CELL
ADDRESSED

604

Fig. 14



12/16

706
707-q_| b 0
_t 200A
LR P 20nm=2X10-6¢cm
305
tox AREA=2X10~11cm?
b - 100nm=10"5cm
702 —

TR

Cox= 1.06X1012 = 0.5 X 1075 F/em?
3X6.7X107/
Cox= 0.5 X 1078 F/em? X 2 X 10~ em 2

= 10-V7F

AV = 1.6V Q=CAV = 1.6 X 1077 COULOMBS
Q = Ng

N = 160 X 107" COULOMBS =
1.6 X 10719 COULOMBS

160 = 100 ELECTRONS
1.6

Fig. 15A



13716

TOX EQUIVALENT = 200A

J—

e
i

706 O

O HCox = D0pA

O "
AVps 0.1V Ip= uCox (W/L)=(VGS-VI)AVps

O -~ Alp= 50 X 5 X 0.16V X 0.1V

(=20nm O 2.5 X 1.6 pA=4pA
8; f AlpDUE TO 10 ELECTRONS

CURRENT LINE ON BIT 4uA X 10ns = 40X107 ' COULOMBS
AV 40fC
2X10-6

1/2 X 10° V/em=5 X 10% V/cm

non

i
<o

1l

Fig. 15B



14/16

813
> el
8111 811-2
806 806
o~
817 817
- FLOATING
GROUND
8011 8012
O gy 807
HOT ELECTRON
INJECTION O
( {
802 804 802
DRAIN %%LTAGE
Fig. 16A
GATE VOLTAGE 813
» ~
811-1 811-2
® 8061 8062
VOLTAGE 817 817 - VOLTAGE
m [ | Of 1O
807 807+
{1 | & O
'y ¢
/ 802-1 8022

HIGH VT REGION
NEAR SOURCE




15/16

ADDRESS/
CONTROL
940
it [T
|
: 948 |
! i\ !
|
: COLUMN va !
! DECODER v ;
|
t
l
'
' COLUMN !
‘ 9027 SELECT LINES 961 !
! 946 !
1 Ay !
|
A— SENSE | A—F ‘
1/0 ,
oimn <& f—— Dl aweurers [ 7/ |
963 ! o
- !
1 L1
: 901 18T UNES d !
: 942\_‘ N/ :
' )
|
! 980 o= |
: MEMORY [ s =5 |
' WORD S
! /D LINES ,
: I ¢ !
; 900 944 1
1
L o o o e e e — -



16/16

1000

1002 A CPU N <::> DI!:\/A%E | 1008
=
<i;::::j:> MULTSTATE 1. 101
<:> ROM L1014

J|  FLoPpY

9% pisk pRIvE <:;::::i>>
CD ROM

1008 DRIVE <i?::::i:>

1020

Fig. 18



