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METHOD FOR FORMING SINGLE-LEVEL 
ELECTRICALLY ERASABLE AND 

PROGRAMMABLE READ ONLY MEMORY 
OPERATED IN ENVIRONMENT WITH 

HIGHALOW-VOLTAGE 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue. 

CROSSREFERENCE TO RELATED 
APPLICATIONS 

This application is a reissue of U.S. application Ser: No. 
10/435,018, filed on May 12, 2003 (now U.S. Pat. No. 6,900, 
097). Furthermore, U.S. application Ser: No. 12/789,364, 
filed on May 27, 2010 is a divisional application of this 
reissue application. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to a electrically 

erasable and programmable read only memory (single-level 
EEPROM), and more particularly to a single-level electri 
cally erasable and programmable read only memory (single 
level EEPROM) operated in environment with high/low-volt 
age. 

2. Description of the Prior Art 
Assemiconductor devices, such as the Metal-Oxide-Semi 

conductor device, become highly integrated the area occu 
pied by the device shrinks, as well as the design rule. With 
advances in the semiconductor technology, the dimensions of 
the integrated circuit (IC) devices have shrunk to the deep 
Sub-micron range. When the semiconductor device continu 
ously shrinks in the deep Sub-micron region, some problems 
described below are incurred due to the scaling down process. 
To meet customer demand for Small size and low power 
products, manufacturers are producing newer integrated cir 
cuits (ICs) that operate with various Supply Voltages and that 
include Smaller internal Sub-circuits. Many ICs, such as 
memory circuits or other circuits such as microprocessors 
that include onboard memory, include one or more Electri 
cally erasable and programmable read only memory(EE 
PROM)cells for data storage. 

Electrically erasable and programmable read only memory 
(EEPROM) is currently one the most widely used memory 
devices applied in personal computers and electronic equip 
ment. A memory cell in an early developed conventional 
EEPROM comprises a transistor with a floating gate to 
achieve the operations of writing, erasing, and storing data 
while electrical shut down. This conventional memory cell 
typically occupies a large surface area and the data access 
speed is between 150 ns to 200 ns, but the lately developed 
memory cell has a faster data access speed ranged between 70 
ns to 80 ns. While storing data, a high voltage of 8V is applied 
between the drain region and the source region. Meanwhile, 
the controlling gate is biased with the same high Voltage. The 
hotelectrons thus flow out of the source region and toward the 
drain region. While approaching the drain region, these hot 
electrons tunnel through the oxide layer and are trapped in the 
floating gate. This is known as the drain side injection opera 
tion. By applying a positive Voltage to the source region and 
a negative Voltage to the controlling gate, the electrons 
trapped in the floating gate flow out of the floating gate and 
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2 
tunnel through the oxide layer. Thus the stored data are erased 
and the floating gate is retrieved to the status before data 
storing. 

In general, conventional electrically erasable program 
mable read only memory (EEPROM) is a double-level elec 
trically erasable programmable read only memory device 
with two poly-gate that utilizes dual field effect transistors 
(FET)to control current flow through a channel region 
between source and drain regions. This double-level 
EEPROM includes: a floating gate, formed from a first layer 
of polycrystalline silicon, overlays the channel region; a con 
trol gate, formed from a second layer of polycrystalline sili 
con, overlays the floating gate. To read the memory cell, the 
control gate is typically charged to draw electrons into the 
channel and to permit current flow. However, this effect may 
be blocked by the floating gate positioned between the chan 
nel and the control gate. The floating gate influences the 
current flow in the channel as a function of the charge trapped 
on the floating gate. This double-level EEPROM cell is pro 
grammed by tunneling charge carriers on or off the floating 
gate with suitably applied electric fields that act across thin 
oxide layers; the size and thickness of the thin oxide layers are 
critically important to proper operation of the device. More 
introduction of double-level EEPROM cell can be acquired 
by referring to U.S. Pat No. 4,477,825, issued Oct. 16, 1984 
disclosed by Yaron et al. 

Recently, another electrically erasable programmable read 
only memory (EEPROM) has been developed to form a 
single-level electrically erasable programmable read only 
memory device with one poly-gate. Single-level EEPROM is 
widely used as nonvolatile memory for embedded applica 
tions in CMOS logic and mixed signal circuits. In a single 
level EEPROM device, both the floating gate and the control 
gate function are performed by a single polycrystalline sili 
con layer. In general, the floating gate function and the control 
gate function are performed by different areas of the single 
poly layer. Capacitive coupling between the floating gate and 
the control gate is used to transfer a Switch Voltage from the 
control gate to the floating gate so as to permit the writeferase 
operation of the floating gate. On the other hand, the single 
level EEPROM cell is fully compatible with standard single 
poly CMOS processes. The conventional single-level 
EEPROM cell comprises: an n-well served as a control gate 
for the EEPROM cell; a floating gate which is formed from a 
polysilicon layer, wherein the control gate is capacitively 
coupled to the floating gate; a p-- region in the n-well near the 
edge of the floating gate is shorted with a n+well contact. This 
allows the n-well surface beneath the floating gate to be easily 
inverted during programming operation. The n-channel tran 
sistor is used for the read operation and its threshold voltage 
is modulated by the presence or absence of electron charge on 
the floating gate. By this method, digital information can be 
stored in the single-level EEPROM cell. Furthermore, single 
level EEPROM cell can be programmed, that is, electrons 
injected onto the floating gate, using the well known channel 
hot electron (CHE) injection by applying approximately 
10-12 volts at the control gate (Vcg) and approximately 6 
Volts at the drain of the n-channel transistor. After program 
ming, the threshold Voltage of the memory cell is increased 
from about 1 to 3 volts to over 7 volts. Thus, for read opera 
tion, by applying 5 volts on the control gate and approxi 
mately 1 volt at the drain, the cell is either “off” or “on” 
representing the digital information “0” or “1”, respectively. 

Recently, in the circuit design rule for, the requirement for 
utilizing the relatively electric-field with a wide range is 
increased day by day, that is, the circuit design rule for uti 
lizing the relatively positive and negative Voltages with a wide 
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range is more and more necessary. For example of Thin-Film 
Transistor Liquid-Crystal Display (TFT-LCD) or Super 
Twisted Nematic Liquid Crystal Display (STN-LCD), if the 
positive and negative Voltages with a wide range can be pro 
vided to operate the drivers thereof, various colors and bright 
ness will be generated. However, the common process for 
forming the single-level EEPROM as well known belongs to 
the twin-well process, and this single-level EEPROM is only 
utilized in designated field so that it is difficult to develop 
widely. The main reason is that the MOS device operated in 
environment with high voltage can not be embedded on the 
twin-well process for forming the single-level EEPROM. 
Therefore, it is necessary that another circuitry is additionally 
designed in the prior art so as to control or convert operation 
between positive and negative Voltages, whereby the positive 
Voltage is inputted into the conventional circuitry first, and 
another circuitry converts it into the negative Voltage to out 
put. Accordingly, disadvantages are not only complex process 
for forming this prior circuitry, but also high power consump 
tion and large in size for design applications. The main diffi 
culty is that the single-level EEPROM cell for operating in 
environment with relatively positive and negative Voltages 
can not be fabricated by the conventional process. In accor 
dance with the above description, a new and improved pro 
cess and the structure thereof of the single-level EEPROM for 
operating in environment with relatively positive and nega 
tive Voltages is therefore necessary in the deep Sub-micron 
technology of semiconductors, so as to raise the performance 
of the single-level EEPROM. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, a method for 
forming single-level electrically erasable and programmable 
read only memory (single-level EEPROM) operated in envi 
ronment with high/low-voltage is provided that substantially 
overcomes the drawbacks of the above mentioned problems 
of EEPROM. 

Accordingly, it is one of objects in the present invention to 
provide a single-level EEPROM process for fabricating the 
single-level EEPROM operated in environment with high/ 
low-voltage. This invention can utilize formation of tri-well 
to embed the single-level EEPROM therein, wherein the tri 
well comprises an N-well, a P-well and a deep N-well. Fur 
thermore, the present invention constructs the low-voltage 
device in a deep N-well, the floating gate of the single-level 
EEPROM on another deep N-well and the control gate of the 
single-level EEPROM in the N-well located nearby the deep 
N-well. Accordingly, the single-level EEPROM can be oper 
ated in environment with low-voltage and high-voltage area 
with positive/negative Voltage. Therefore, this invention can 
simultaneously fabricate single-level EEPROM and the high/ 
low voltage devices thereof, so this invention can reduce the 
complication and costs in the conventional process to corre 
spond to economic effect. 

Another object of the present invention is to provide a 
single-level EEPROM process for fabricating the single-level 
EEPROM operated in environment with high/low-voltage. 
The single-level EEPROM of the present invention can be 
operated in the opposite electric field with wide range, 
wherein the high-voltage range utilized in the present inven 
tion is about 18V, such as -6V-12V, -12V-6V, -9V-9V etc. 
Furthermore, the devices fabricated by this invention can 
simultaneously input and output the positive/negative Volt 
ages without transforming Voltage state, so this invention can 
support more diverse application field for the devices or prod 
ucts that need the positive/negative Voltages to operate. 
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4 
In accordance with the purposes of the present invention, a 

single-level EEPROM process for fabricating the single-level 
EEPROM operated in environment with high/low-voltage is 
provided. First of all, a semiconductor substrate is provided, 
and then a first/second wells with a first conductivity are 
formed therein so as to individually form a first part of the 
floating gate of single-level EEPROM and a low-voltage 
device thereon, wherein the first and the second wells are used 
to separate the high-voltage device, and the depth of the first 
well is the same as the second well. Furthermore, the high 
Voltage device and the second part of the floating gate of 
single-level EEPROM are individually formed on the semi 
conductor substrate between the first and the second wells, 
and the control gate of the floating gate of single-level 
EEPROM is formed in the third well located under the second 
part of the floating gate of single-level EEPROM, wherein the 
high-voltage device can be operated in the opposite electric 
field about 18V, such as -6V-12V, -12V-6V, -9V-9V etc. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing aspects and many of the attendant advan 
tages of this invention will become more readily appreciated 
as the same becomes better understood by reference to the 
following detailed description, when taken in conjunction 
with the accompanying drawings, wherein: 

FIG. 1A to FIG. 1D IF show the process stages for 
fabricating the single-level EEPROM operated in environ 
ment with high/low-voltage in accordance with the first 
embodiment of the present invention; and 

FIG. 2A to FIG. 2D show the process stages for fabricating 
the single-level EEPROM operated in environment with high/ 
low-voltage in accordance with the second embodiment of 
the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

These preferred embodiments of the present invention are 
now described in greater detail. Nevertheless, it should be 
recognized that the present invention can be practiced in a 
wide range of other embodiments besides those explicitly 
described, and the scope of the present invention is expressly 
not limited except as specified in the accompanying claims. 
As illustrated in FIG. 1A to FIG. (1E IF, in the first 

embodiment of the present invention, first of all, a semicon 
ductor substrate 100 having a first well 100A 1 10A and a 
second well 100B I 10B is provided, and then a plurality of 
isolation regions 120 are formed and defined in the semicon 
ductor substrate 100, as shown in FIG. 1A, and simulta 
neously a first device region 130A is formed in the first well 
100A1 10A, a second device region 130B is formed beside 

the first well 100A 110A, a third device region 130C is 
formed between the second well 100B I 10B and the second 
device region 130B and a fourth device region 130D is 
formed in the second well 100B I 10B. Afterward, a first 
dielectric layer 140A having a first thickness is formed on the 
semiconductor substrate 100, wherein the first dielectric layer 
140A is a high-voltage dielectric layer. Then an ion-implant 
ing process 150 is performed to form a control gate 160 of the 
single-level EEPROM in the second device region 130B 
under the first dielectric layer 140A. Subsequently, as shown 
in FIG. 1B, a first etching process 170A is performed to 
remove a part of the first dielectric layer 140A located on the 
semiconductor substrate 100 of the first well 100A 1 10A 
and the second well 100B I 10B, and then, as shown in FIG. 
IC, a second dielectric layer 140B having a second thickness 
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is formed on the partial semiconductor substrate 100 located 
on the first well 100A 1 10A and the second well 100B) 
1 10B, wherein the second thickness is about less than the first 
thickness. Next, as shown in FIG.1C ID, a second etching 
process 170B is performed to remove a part of the second 
dielectric layer 140B located on the fourth device region 
130D to form the dielectric layer 140B, as. As shown in FIG. 
1DIE, a third dielectric layer 140C having a third thickness 

is formed on the first device region 130A, the second device 
region 130B and the fourth device region 130D, wherein the 
third dielectric layer 140C is a low-voltage dielectric layer, 
and the third thickness is about less than the second thickness; 
and further, the third dielectric layer 140C and the second 
dielectric layer 140B are stacked from each other to form a 
fourth dielectric layer 140D having a fourth thickness on the 
first device region 130A; and further, the third dielectric layer 
140C and the first dielectric layer 140A are stacked from each 
other to form a fifth dielectric layer 140E having a fifth 
thickness on the second device region 130B. Accordingly, the 
fifth thickness of the fifth dielectric layer 140E on the second 
device region 130B is more than the first thickness of the first 
dielectric layer 140A on the third device region 130C; the first 
thickness of the first dielectric layer 140A on the third device 
region 130C is more than the fourth thickness of the fourth 
dielectric layer 140D on the first device region 130A; the 
fourth thickness of the fourth dielectric layer 140D on the first 
device region 130A is more than the third thickness of the 
third dielectric layer 140C on the fourth device region 130D. 
Then, as shown in FIG.1E IF, a plurality of gates 180 are 
individually formed and defined on these dielectric layers of 
the first device region 130A, the second device region 130B, 
the third device region 130C and the fourth device region 
130D, wherein there is the same gate located on the first 
device region 130A and the second device region 130B, and 
this gate serves as the floating gate of the single-level 
EEPROM; especially, the first part 180A of the floating gate 
is located on the dielectric layer of the first device region 
130A and the second part 180B of the floating gate is located 
on the dielectric layer of the second device region 130B. 
Accordingly, this invention can fabricate the single-level 
EEPROM operated in environment with high/low-voltage, 
wherein the third device region 130C can be operated in the 
opposite electric field about 18V, such as -6V to 12V, -12V 
to 6V, -9V to 9V etc. The opposite electric field means the 
voltage difference between the highest voltage and the lowest 
voltage in which the third device region 130C can be oper 
ated. 
As illustrated in FIG. 2A, in the second embodiment of the 

present invention, first of all, a semiconductor substrate 200 
having a first conductivity is provided, wherein the first con 
ductivity comprises P-type dopant. Then a first deep well 
210A and a second deep well 210B is formed in the semicon 
ductor substrate 200, wherein the first deep well 210A and the 
second deep well 210B have a second conductivity, such as 
N-type dopant. Afterward, a plurality of active regions are 
defined by conventional implanting process and the isolating 
process to form a plurality of isolating regions 220 and wells 
230 in the semiconductor substrate 200, wherein a first well 
230A having the first conductivity is formed in the first deep 
well 210A; a second well 230B having the second conduc 
tivity is formed in the adjacent region beside the first deep 
well 210A; a third well 230C having the first conductivity is 
formed in the adjacent region beside the second deep well 
210B; a fourth well 230D having the second conductivity is 
formed in the adjacent region between the second deep well 
210B and the third well 230C; a fifth well 230E having the 
first conductivity and the sixth well 230F having the second 
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6 
conductivity are formed in the second deep well 210B; and 
further, the first well 230A and the second well 230B are the 
single-level EEPROM device region 200A, and the third well 
230C and the fourth well 230D are the high-voltage device 
region 200B, and the fifth well 230E and the sixth well 230F 
are the low-voltage device region 200C. Moreover, a plurality 
of isolating regions 220 are individually on the positions as 
shown in FIG. 2A, and these isolating regions 220 comprises 
field-oxide layer (FOX) Subsequently, a first dielectric layer 
240A having a first thickness is formed on the semiconductor 
substrate 200, wherein the first dielectric layer 240A is a 
high-voltage dielectric layer, and the first thickness is about 
200 A to 600 A. 

Referring to FIG.2B, in this embodiment, a depletion layer 
250 is formed in the Second well 230B to reduce the resis 
tances, wherein the depletion layer 250 is a doped region 
having the second conductivity, such as Inn dopant. Then 
sequentially establish the threshold voltage(Vt)of the single 
level EEPROM in the first well 230A and the threshold volt 
age (Vt) of the high-voltage device in the third well 230C and 
the fourth well 230D. Afterward, partial first dielectric layer 
240A located on the semiconductor substrate 200 of the first 
deep well 210A and the second deep well 210B is removed, 
and then a second dielectric layer 240B having a second 
thickness is formed on the partial semiconductor substrate 
200 located on the first well 210A and the second well 210B, 
wherein the second thickness is about 60 A to 80 A. Subse 
quently, partial second dielectric layer 240B located on the 
second deep well 210B is removed, and then a third dielectric 
layer 240C having a third thickness is formed on the first deep 
well 210A, the second well 230B and the second deep well 
210B, wherein the third dielectric layer 240C is a low-voltage 
dielectric layer, and the third thickness is about 50 A to 70A: 
and further, the third dielectric layer 240C and the second 
dielectric layer 240B are stacked from each other to form a 
fourth dielectric layer 240D having a fourth thickness on the 
first deep well 210A; and further, the third dielectric layer 
240C and the first dielectric layer 240A are stacked from each 
other to form a fifth dielectric layer 240E having a fifth 
thickness on the second well 230B. Accordingly, the fifth 
thickness of the fifth dielectric layer 240E on the second well 
230B is more than the first thickness of the first dielectric 
layer 240A on the second device region 200B; the first thick 
ness of the first dielectric layer 240A on the second device 
region 200B is more than the fourth thickness of the fourth 
dielectric layer 240D on the first deep well 210A; the fourth 
thickness of the fourth dielectric layer 240D on the first deep 
well 240C is more than the third thickness of the third dielec 
tric layer 240C on the second deep well 210B. 

Referring to FIG. 2C, in this embodiment, a plurality of 
gates 260 are individually formed and defined on these dielec 
tric layers of the first well 230A, the second well 230B, the 
third well 230C, the fourth well 230D, the fifth well 230E and 
the sixth well 230F, wherein there is the same gate located on 
the first well 230A and the second well 230B, and this gate 
serves as the floating gate 260A of the single-level EEPROM; 
especially, the first part of the floating gate 260A is located on 
the fourth dielectric layer 240D of the first well 230A and the 
second part of the floating gate 260A is located on the fifth 
dielectric layer 240E of the second well 230B. Then the first 
doped region 270A and the second doped region 270B are 
individually formed in the third well 230C and the fourth well 
230D, wherein the first doped region 270A has the second 
conductivity, such as in n dopant, and the second doped 
region 270B has the first conductivity, such as pp dopant. 
Subsequently, the third doped region 270C is formed in the 
first well 230A under the first part of the floating gate 260A to 
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define the source region of the floating gate 260A of the 
single-level EEPROM located under one side of the first part 
of the floating gate 260A, wherein the third doped region 
270C has the second conductivity, such asnin dopant. Then 
the fourth doped region 270D and the fifth doped region 270E 
are individually formed in the fifth well 230E and the sixth 
well 230F, wherein the fourth doped region 270D has the 
second conductive, such as n dopant; and the fifth doped 
region 270E has the first conductive, such as p dopant. Next, 
the second doped region 270B in the fourth well 230D and the 
fifth doped region 270E in the sixth well 230F are heavy 
doped, wherein the heavy dopant comprises the first conduc 
tivity, such as p" dopant. Finally, the third doped region 270C 
in the first well 230A, the depletion layer 250 in the second 
well 230B, the first doped region 270A in the third well 230C 
and the fourth doped region 270D in the fifth well 230E are 
heavy doped, and a sixth doped region 270F is formed in the 
first well 230A under beside the first part of the floating gate 
260A to define the drain region of the floating gate 260A 
under and the other side of the first part of the floating gate 
260A, and a seventh doped region 270G is formed in the 
depletion layer 250 located under beside one side of the 
second part of the floating gate 260A to serve as the control 
gate of the single-level EEPROM such that this control gate is 
located in the second well 230B under the second part of the 
floating gate 260A, wherein the heavy dopant comprises the 
second conductivity, Such as n' dopant. Accordingly, this 
invention can fabricate the single-level EEPROM operated in 
environment with high/low-voltage, wherein the high-volt 
age device region 200B can be operated in the opposite elec 
tric field about 18V, such as -6V-12V, -12V -6V, -9V-9V 
etc. 

In these embodiments of the present invention, as dis 
cussed above, this invention can utilize formation of tri-well 
to embed the single-level EEPROM therein, wherein the tri 
well comprises an N-well, a P-well and a deep N-well. Fur 
thermore, the present invention constructs the low-voltage 
device in a deep N-well, the floating gate of the single-level 
EEPROM on another deep N-well and the control gate of the 
single-level EEPROM in the N-well located nearby the deep 
N-well. Accordingly, the single-level EEPROM can be oper 
ated in environment with low-voltage and high-voltage area 
with positive/negative Voltage. Therefore, this invention can 
simultaneously fabricate single-level EEPROM and the high/ 
low voltage devices thereof, so this invention can reduce the 
complication and costs in the conventional process to corre 
spond to economic effect. On the other hand, the single-level 
EEPROM of the present invention can be operated in the 
opposite electric field with wide range, wherein the high 
voltage range utilized in the present invention is about 18V. 
such as -6V-12V, -12V-6V, -9V-9V etc. Furthermore, the 
devices fabricated by this invention can simultaneously input 
and output the positive/negative Voltages without transform 
ing Voltage state, so this invention can Support more diverse 
application field for the devices or products that need the 
positive/negative Voltages to operate. Therefore, the method 
of the present invention is the best fabrication process of 
single-level EEPROM for deep sub-micron semiconductor 
process. 

Obviously, many modifications and variations of the 
present invention are possible in light of the above teachings. 
It is to be understood that within the scope of the appended 
claims, the present invention may be practiced other than as 
specifically described herein. 

Although the specific embodiments have been illustrated 
and described, it will be obvious to those skilled in the art that 
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8 
various modifications may be made without departing from 
what is intended to be limited solely by the appended claims. 
What is claimed is: 
1. A method for forming a single-level electrically erasable 

and programmable read only memory, the method compris 
1ng: 

providing a semiconductor Substrate having a first well and 
a second well; 

defining and forming a plurality of isolation regions in the 
semiconductor Substrate, and simultaneously, a first 
device region is formed in the first well, a second device 
region is formed adjacent said first well, a third device 
region is formed between said second well and said 
second device region and a fourth device region is 
formed in said second well; 

forming a first dielectric layer having a first thickness on 
said semiconductor Substrate; 

performing an ion-implanting process to form a control 
gate in said second device region under said first dielec 
tric layer; 

removingaportion of said first dielectric layer located on 
said semiconductor substrate of said first well and said 
second well; 

forming a second dielectric layer having a second thick 
ness on a remaining portion of said first dielectric layer 
said semiconductor substrate located on said first well 
and said second well; 

removingaportion of said second dielectric layer located 
on said fourth device region; 

forming a third dielectric layer having a third thickness on 
said first device region, said second device region and 
said fourth device region, wherein said third dielectric 
layer and said second dielectric layer are stacked from 
each other to form a fourth dielectric layer having a 
fourth thickness on said first device region; and further, 
said third dielectric layer and said first dielectric layer 
are stacked from each other to form a fifth dielectric 
layer having a fifth thickness on said second device 
region; and 

forming and defining a plurality of gates on these dielectric 
layers of said first device region, said second device 
region, said third device region and said fourth device 
region, wherein there is the same gate located on said 
first device region and said second device region, which 
serves as the floating gate. 

2. The method according to claim 1, wherein said first 
dielectric layer is a high-voltage dielectric layer. 

3. The method according to claim 1, wherein said second 
thickness is about less than said first thickness. 

4. The method according to claim 1, wherein said third 
dielectric layer is a low-voltage dielectric layer. 

5. The method according to claim 1, wherein said third 
thickness is about less than the second thickness. 

6. The method according to claim 1, wherein said fifth 
thickness of said fifth dielectric layer on said second device 
region is more than said first thickness of said first dielectric 
layer on said third device region; and further, said first thick 
ness of said first dielectric layer on said third device region is 
more than said fourth thickness of said fourth dielectric layer 
on said first device region; and further, said fourth thickness 
of said fourth dielectric layer on said first device region is 
more than said third thickness of said third dielectric layer on 
said fourth device region. 

7. The method according to claim 1, wherein the first part 
of said floating gate is located on the dielectric layer of said 
first device region and the second part of said floating gate is 
located on the dielectric layer of said second device region. 
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8. The method according to claim 1, wherein said third 
device region can be operated in the opposite electric field 
about 18V. 

9. The method according to claim 8, wherein the opposite 
electric field comprises the range -6V to 12V, -12V to 6V and 5 
-9V to 9V. 
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