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Effects of Doping Concentration in Polysilicon Floating Gate on
Programming Threshold Voitage of EEPROM Cell
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Abstract

We have investigated the effects of doping concentration in polysilicon floating gate on the
endurance characteristics of the EEPROM cell having the structure of spacer select transistor. Several

samples were prepared with different implantation conditions of phosphorus for the floating

gate.

Results show the dependence of doping concentration in polysilicon floating gate on performance of
FEPROM cell from the floating gate engineering point of view. All of the samples were endured up

to half million programming/erasing cycle. However, the best program-AVr characteristic
obtained in the cell doped at the dose of 1x10® /cm?
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Fig. 1. Schematic cross-sectional view of
EEPROM memory cell.
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Fig. 2. The program Vr (a) and the difference
of program Vr (AVry) (b) before and
after 5x10° P/E cycle with varying the
dose for floating gate.
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Fig. 3. The erase Vr (a) and the difference of
erase Vr (AVr) (b) before and after 5
x10° P/E
implanting dose for floating gate.

cycle as a function of

Atk 29 4b)E 5 x
10° Aol 2 $9) In@t & 8 Aolm B Wzl
AgAog WaA 1 WIHo) EAYE B F
Rem, B AlgA Ion = 14 /zA/celli 7}% 43
3 S4E 24 oldE A4

Wl g dA g

»

N
o))

 Before Cycling

[ Vd=1.0V
ot

N N
N -h
T

=28V |

6/+\+ -
A 5X10 Icm
B : 1X10°/cm? Veg=2.5V

C : 5X10 “/cm?

-
o
T

Erase on Current (uA/cel)
P N
[o2] (=)

14f

D : 5X16°/cm? {D2 Anneal)
12 . . L L

A B Cc D
(a)

20

A :5X10 fcm’ * cveling
18+ B : 1X10151cm 2 After5x 10 ycling |

C:5X10'%cm > Vd=1.0V
6 b :5x10"%cm * i
14} (D2 Anneal) i

|
/s
|

Erase on Current (. Alcell )
N

8._ <
6- Vcg=2.5V
A B C D
(b)
a8 4. E2Y A=Y o Y FE W
wE g A % olgjol= & AF(Ion):
(a) M2 Ag A, (b 5x10° P/E A}ol
2 %
Fig. 4. The erase on current (Ion) per cell
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