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525 [ Read WL f----------—-—"-----

475 |
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4'25_Speed' i T ¥
e ———/4—_5' 0.13 um
.7 0.13 um

/7
,77010um 0,10 um

3.75 - %

0.2 0.7 12 1.7 # of Bits
Channel/Pocket Doping (10"™#cm™)

PGM Drain Bias (V)

* L=0.13um is the scaling limit. Ipro : Drain turn on leakage AE N BTS2
Iss : Band to band leakage i SR R S

Ireap : Cell read current

* Ipto and Irgap are major
limiting factors in scaling.
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Program Erase Read
(CHE) |[(BTBT HH) | (Reverse)

Vg 11v -3V 2.5V
Bit-1 | Vd 5V 8V ov

Vs ov ov >1.5V

Vg 11V -3V 2.5V

Bit-2 | Vd ov ov >1.5V
Vs 5V 8V ov
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Bit-2  Bit-1

e
DARCIET A}

Bit-2 Bit-1

- - -
n+ n+

(a) (b)

SRS

AlE 1  (a)PHINES IR FHENZ2BR 14 5¢ B R ER 8l
E (FEEGSRERR) : (b)PHINES JYH] B2
T R R 58 i 55 A B E (KRR S ER )

K. PHINESZI{FHERR

Program Erase Read

Vg -6V 12v 2.2V

Bit-1 | Vd 5V -6V 0.3v
Vs ov -6V 1.6V

Vg -6V 12v 2.2V

Bit-2 | Vd ov -6V 1.6V
Vs 5V -6V 0.3V

Program Current: <5x10° A (per cell)
Erase Current: <5x10°" (per cell)

PHINESEI 2 Bi@iBFN

ZFRE P BEFEAS

ET 0T [
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s HA—A—L—D—NA —A—A—A—A_\

S | ircle : Bi '

=) C1.rcle : Blt',l Bit-1 : Low state
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g b—b—-B—0—0 9 —R—Q—A—A4

= 1——0—./0\.Lo\c—o—ogo—— 4
1+ Bit-1 : Low state -

Bit-2 : Low state

10° 10! 107 10> 10* 10°
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— 3 S . A v E
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[ - OA W E

B A v Lg=03um
Fa' ' 7 o Lg=022um 1

107 by L L ! ]

03 04 05 06 07 08
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Bit-2 at high state
- [ o 0—0——0—0—0—08—
@ 3F
?30 o 0—O—0—0—0—0—10
G
z Solid: fresh cell
E 2" Open: 10K cycled cell
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E I o o—0—o0—0—"8—8""
—g—0o—10
= o —E—i—H— & =
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sl araerm | gl i L1l n
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